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The  preRent  volume,  as  now  completed,  coniista  of  tive  descriptive  and 
illustrated  Reports  upon  the  fossils  of  the  Cretaceous  rookii  of  the  Queen 
Charlotte  and  Vancouver  islands. 

Part  I,  consisting  of  pages  1  to  92  and  plates  1  to  10  (in  each  cane 
both  inclusive)  with  map,  was  published  in  1876  ;  Part  11,  of  pages  93- 
190  and  plates  11-20,  in  1879;  Part  III,  of  pages  191-262  and  plates 
21-32,  in  1884 ;  and  Part  IV,  of  pages  263-308  and  plates  33-39,  in 
1900. 

The  part  now  submitted  (Part  V)  which  concludes  the  volume,  and 
consists  of  pages  309-416  and  plates  40-51,  will  b«ar  date  herewith. 
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MESOZOIC  FOSSILS. 


1   !. 


BY   J.    P.    WHITEAVE8. 


i      ! 


VOLUME  I. 

V. — On  some  additional  fossils  from  tJie.    Vancoiiver  Crelaceoun,  toith  a 
revised  list  of  the  species  therejrom. 

Prbfatoj;y  Remarks. 

The  second  part  of  this  volume,  which  was  published  in  1879,  consists 
of  a  descriptive  and  illustrated  Report  on  the  fossils  of  the  Cretaceous 
rocks  of  Vancouver  and  the  adjacent  islands,  collected  by  the  late  Mr. 
.James  Richardson,  in  the  years  1871-1875,  both  included. 

The  present  publication  is  a  similar  Report  on  the  many  collections  of 
fossils  from  these  rocks  that  have  been  received  and  studied  since  1879, 
but  more  particularly  during  the  last  thirteen  years.  These  collections 
may  be  briefly  indicated  as  follows  : — 

Vancouver  Island. — Fossils  collected  on  the  Funtledge  River,  near 
Comox,  by  the  Rev.  G.  W.  Taylor  in  1889,  by  Mr.  Walter  Harvey  in 
1891  and  1892,  by  Dr.  C.  F.  Newcombe  in  1892,  and  by  Mr.  J.  B. 
Bennett  in  1895  and  1896  ;  at  North  West  Bay  by  Mr.  Harvey  in  1897  ; 
on  the  Nanaimo  River,  and  at  several  localities  near  Nanaimo,  by  M  r. 
Harvey  in  1901;  and  at  Brennan  Creek,  near  Wellington,  by  the  Rev. 
G.  W.  Taylor  in  1901.  Brennan  Creek,  it  may  be  mentioned,  is  two 
miles  from  Wellington.  It  runs,  Mr.  Taylor  states,  from  the  northern 
spur  of  Mount  Benson,  into  Brennan  Lake. 

Denman  Island. — Fossils  collected  by  Mr.  Harvey  in  1892,  1893, 
1893  and  1896. 

Hornby  Island. — Fossils  collected  by  Mr.  Harvey  in  1892-95,  by  Dr. 
Newcombe  in  1892,  by  Dr.  Beadnell  in  1895,  by  Mr.  Bobbins  in  1893, 
1895  and  1896,  and  by  Mr.  Bennett  in  1896  and  1898. 

1 — M.  p. 
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Texada  Island. — One  species  of  fovsil  brachiopoda  and  sixteen  species 
of  fossil  inollusca  from  a  small  outlier  of  Cretaceous  rocks  discovered  by 
Mr.  Plarvey  in  1901,  at  the  south-eastern  end  of  the  island,  about  half  a 
mile  from  the  beach,  on  the  two  south  branches  of  a  small  creek  emptying 
into  Bull  Passage,  the  channel  between  Texada  and  Lasqueti  islands,  oppo- 
site the  most  northerly  point  of  the  most  northerly  island  forming  the 
protection  to  Tucker  Bay,  on  Lasqueti,  and  about  five  miles,  oi  perhaps 
more,  from  the  south  end  of  Texada.  The  only  Cretaceous  fossils  that 
had  previously  been  obtained  from  this  island  are  a  few  fossil  plants 
from  Gillies  Bay,  collected  by  Mr.  Richardson  in  1873. 

Lasqueti  Island. — Small  collections  of  fossils  made  by  Mr.  Harvey  in 
1896  and  1901. 

8ucia  Islands. — Numerous  fossils  collected  at  these  islands  by  Dr. 
Newcombe  in  1894  and  1896. 

For  the  opportunity  of  examining  and  studying  these  specimens,  many 
of  which  have  been  presented  to  the  Museum  of  the  cSurvey,  the  writer  is 
much  obliged  to  the  senders,  especially  to  Mr.  Harvey,  to  Dr.  New- 
combe, and  the  Rev.  G.  W.  Taylor,  for  the  many  interesting  fossils  that 
they  have  so  kindly  forwarded. 

Captain  Palliser's  Vancouver  Island  Fossils. — In  1896,  the  Geologisal 
Society  of  London,  through  its  president.  Dr.  Henry  Woodward,  kindly 
lent  to  the  writer  all  the  Cretaceous  fossils  obtained  at  Vancouver  Island 
in  1860  by  Sir  J.  W.  Hector,  during  Captain  Palliser's  explorations,  that 
were  then  at  Burlington  House. 

Fossils  from  the  Provincial  Museum  at  Victoria. — All  the  local  Cre- 
taceous fossils  from  this  Museum,  including  many  fine  specimens  collected 
at  Hornby  and  Denman  islands  by  Mr.  Harvey  in  1892,  have  also  been 
kindly  lent  to  the  writer  by  its  curator,  Mr.  John  Fannin.  ' 

Since  1879,  the  following  papers  have  been  published  on  the  Vancouver 
Cretaceous  and  its  fossils. 


/ 


1889. 


Cretivceous  Fossils  from  Vancouver  Island  Region.  '    "     '    ' 

By  Dr.  C.  A.  White. 
Bulletin  of  the  U.  S.  Geological  Survey,  No.  51,  Part  3,  pp.  33-48,  pis.  vi  and 

VII. 

This  paper  is  based  upon  fossils  from  Sucia,  Waldron  and  Sheep  Jade*  islands, 
received  from  Dr.  Newberry,  many  of  which  are  stated  to  have  been 
collected  by  Mr.  E.  W.  McClure.  Three  new  species,  viz.,  Pema  excavata, 
VanikoropHs  Suciensis,  and  Ammonites  Maelurci,  are  described  and  figured. 

•Dr.  Newcombe  says  that  this  last  name  should  be  written  Skip  Jack. 


by  Mr.  Harvey  in 
536  islands   by  Dr. 
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Notes  on  th(-  Crt     .-ioug  of  the  British  Culuinbia  Kegiun. 
The  Nanaiinu  Group, 

By  Dr.  <}.  M.  D.wvsox. 

American  Journal  of  Scitnce  for  Afarch,  I'JOO,  Third  Sfrien,  vol.  xxxix,  pp. 
180183. 

The  "Nanaimo  group  "i.s  here  proposed  as  a  "  local  name  for  the  equivalent  of 
the  Chico  group  in  the  Vanwjuver  Island  region."  It  is  defined  as  including  the 
lower  subdivisions  A  and  B  of  Mr.  Richardson's  Nanaimo  section,  and  A, 
B,  C  and  D  of  his  Coinox  section,  as  qu(tted  on  page  1)4  of  the  second  part  of 
this  volume.  The  suggestion  is  also  made  that  some  at  least  of  the  higher 
subdivisions  of  these  sections  may  represent  the  Tejon  group  of  California, 
or  the  Puget  group  of  the  Puget  Sound  region. 

1803. 

Presidential  Address  ;  the  Cretaceous  System  in  Canada. 

By  J.  F.  Whitkavks. 

Transactions  of  the  Royal  Society  of  Canada  for  1893,  Series  i,  vol.  xi,  sec- 
tion IV,  pp.  3-19.     Separate  copies  distributed  November,  1893. 

Includes  some  general  remarks  and  conclusions  in  regai-d  to  the  Vancouver 
Cretaceous. 

1805. 

Notes  on  some  fossils  from  the  Cretaceous  rocks  of  British  Columbia,  with    de- 
scriptions of  two  species  that  appear  to  be  new. 

By  J.  F.  WllITBAVES. 

Canadian  Record  of  Science  for  April,  1895,  vol.  vi,  pp.  313-317,  pi.  ii. 

The  supposed  new  species  are  Heteroceras  Hombiitnge  and  H.  pervcrsum, 

*  1806. 

Note  on  some  of  the  Cretaceous  fossils  collected  during  Captain  Palliser's  explo- 
ratiomi  in  British  America  in  1857-60. 

By  J.  F.  Whitbavks. 

Transactions  of  the  Royal  Society  of  Canada  for  1895,  Second  Series,  vol.  i,  sec- 
tion IV,  pp.  101-117,  pi.  I. 

1806. 

On  some  Fossils  from  the  Nanaimo  group  of  the  Vancouver  Cretaceous. 

By  J.  F.  Whitkavks. 
Idem,  pp.  119-136,  pis.  ii  and.iii. 

1806. 

On  some  Fodophthalmatous  Crustacea  from  the  Cretaceous  Formatioi.  of  Van- 
couver and  Queen  Charlotte  Islands. 

By  Henry  Woodward,  LL.D.,  F.R.S.,  F.G.S. 

Quarterly  Journal  of  the  Geological  Society  of  London  for  May,  1896,  vol.  liii, 
pp.  221-228,  with  six  woodcuts  in  the  text. 

IJ — M.  F.  '• 
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1900. 

Further  notes  on  PodophtbalmatouH  CruBtaceanH  from  tlie  Upper  Cretaceous 
Formation  of  British  Columbia,  etc. 

By  Henry  Woodward,  LL.D.,  F.R.S.,  F.(J.S. 

Two  papers,  published  in  the  Geological  Maxaiiine  for  September  and  October, 
1900,  Decade  iv,  vol.  vii,  pp.  3!»2-401,  .-ind  433-43.5,  pis.  .\v,  xvi  and  xvii. 

lOOl. 

DoHcription  of  a  new  siieoies  of  Unto  from  the  Cretaceous  Rocks  of  the  N'anaiuio. 

CoalField,  V.I. 

By  J.  F.  Whitkaves. 
Ottawa  Naturalist,  January,  I'JOl,  vol.  .\iv.  No.  10,  pp.  177-170,  figs.  1  and  la. 

The  Unto  is  U.  Nanairivoensig. 

ft  was  in  18G9,  in  the  second  volume  of  the  Palaeontology  of  Cali- 
fornia, that  Professor  J.  D.  Whitney  and  Mr.  W.  Gabb  first  correlated 
the  coal-bearing  formation  of  Vancouver,  which  Dr.  Dawson  has  called 
the  Nanaimo  group,  with  the  Chico  group  of  California.  All  the  fossils 
enumerated  or  described  in  Part  II.,  and  in  the  present  part  of  this  volume, 
are  from  the  Nanaimo  group,  which,  as  now  understood,  would  appear  to 
be  not  only  the  equivalent  of  the  Chico  group,  but  also  of  the  Pierre-Fox 
Hills  or  Montana  formation  of  Manitoba,  the  North-west  Territories  and 
the  Upper  Missouri  County ;  also,  in  a  general  way,  of  the  Upper  Chalk 
of  England  and  the  Senonian  of  France.  Dr.  Kossmat  correlates  it  with 
the  Upper  Senonian. 

The  fossil  fauna  of  of  the  Nanaimo  group,  also,  is  strikingly  similar  to 
that  of  the  higher  beds  of  the  Upper  Cretaceous  in  the  Island  of  Sa^halien 
(Sachalin)  in  the  Sea  of  Okhotsk,  of  Japan  and  Southern  India.  As  a 
whole,  its  fauna  is  quite  different  to  that  of  the  somewhat  older  Cretaceous 
rocks  of  the  Queen  Charlotte  Islands,  though  a  few  species  appear  to  be 
common  to  both.  These  latter  are, — an  Ammonite  that  can  scarcely  be 
distinguished  from  Tetragonitea  Timotheanus  ;  Vanikoro  pulcJiella  ; 
Nucula  (Acila)  truncata ;  and  perhaps  Trigonia  Tryoniana.  Phylloceras 
ramoaum  and  Cucullcea  truncata  of  the  Nanaimo  group,  also,  are  very 
nearly  allied  to  P.  Knoxvillense  and  C.  ponderoaa  of  the  Queen  Charlotte 
Island  Cretaceous. 

■  it 

Some  thin  shaly  beds  of  the  Vancouver  Cretaceous  contain  the  remains 
of  land  plants,  which  have  been  described  elsewhere  by  the  late  Sir  J.  W. 
Dawson  and  others,  but  the  fauna  of  the  Nanaimo  group  would  seem  to 
be  almost  exclusively  marine.  The  only  indications  of  land  or  fresh- 
water shells  in  these  rocks  that  the  writer  has  seen,  are  the  type  of  Unio 
N^anaimoenaia,  from  the  Wellington  mine,  near  Nanaimo,  and  six  very 
imperfect  specimens  of  a  gasteropod,  that  is  possibly  not  marin«>,  from 
the  roof  of  the  coal  at  th&  Nanaimo  mines.     The  following  are  some  of 
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the  most  striking  features  of  this  fauna,  as  indicated  by  the  collections 
received  since  1879: — 

1.  Fishes.  Indications  of  a  true  teleost,  and  of  at  least  one  species 
of  Selachii. 

'J.  Crustacea.  The  comparatively  large  number  of  species  of  Deca- 
poda,nine  of  which  have  recently  been  described  by  Ur.  Ilonry  Woodward. 

3.  Ammonitidif.  An  unusually  large  development  of  ihe  genus  Pachy- 
discus,  bolh  in  specimens  and  in  species.  Not  less  than  eight  species  of 
this  genus  are  either  enumerated  or  described  in  the.se  pages.  Curiously 
enough,  no  species  of  Pachydiscus  has  yet  been  discov(»red  in  the  Cretace- 
ous rocks  of  the  Queen  Charlotte  Islands,  though  it  is  dilHcult  to  see 
what  generic  distinction  there  is  between  the  PacJnjdiscus  Nen-herryanus 
of  the  Vancouver,  and  the  Desmoceras  p'anulatum  of  the  Queen  Char- 
lotte Island  Cretaceous.  Specimens  of  a  species  of  Baculites  are  common 
in  the  Nanaimo  group,  but  no  Baculites  have  as  yet  been  found  in  the 
Qneen  Charlotte  Island  Cretaceous. 

4.  Oasteropoda.  The  occurrence  of  a  small  smooth  species  of  Cypriea ; 
of  three  large  species  that  are  probably  referable  to  Deshayes'  genus 
Mesos'.oma  ;  of  a  Solariella  that  is  scarcely  distinct  from  the  S.  radiatula 
(Forbes)  of  the  Cretaceous  rocks  of  Saghalien  and  Southern  India;  and 
of  a  large  limpet-like  shell  that  is  probably  only  a  variety  of  the  Helcion 
giyanteus  of  the  Saghalien  Cretaceous. 

5.  Pelecypoda.  The  discovery  of  a  Unio  that  is  apparently  distinct 
from  the  U.  Ilubbardi,  Gabb,  of  the  Queen  Charlotte  Island  Cretaceous, 
and  a  considerable  reduction  in  the  number  of  species  of  Inoceramus, 
both  the  supposed  /.  undidatoplicalus  of  Rcemer  and  /.  mytilopsis  of 
Conrad  being  now  regarded  as  forms  of  /.  digitatus  (Sowerby)  Schmidt, 
from  the  Cretaceous  of  Texas,  Saghalien  and  Nebraska. 

In  1896,  ten  specimens  and  six  photographs  of  various  species  of  Am- 
monites, mostly  critical  species  of  Pachydiscus,  from  the  Nanaimo  group, 
were  sent  to  Dr.  Franz  Kossmat,  of  Vienna,  for  direct  comparison  with 
certain  species  from  Southern  India,  and  Europe.  Some  interesting  notes 
upon  each  of  these  specimens  have  been  kindly  communicated  by  Dr. 
Kossmat,  and,  with  his  permission,  most  of  these  notes  are  here  quoted  in 
full,  in  their  proper  place  in  these  pages. 

The  writer,  also,  is  greatly  indebted  to  Dr.  T.  W.  Stanton,  of  the  U.S. 
Geological  Survey,  for  comparing  several  critical  fossils  from  the  Nanaimo 
group,  with  Californian  specimens  in  the  U.  B.  National  Museum ;  and 
to  Mr.  F.  M.  Anderson,  for  comparing  fossils  from  the  Vancouver  Cre- 
taceous, with  some  of  Mr.  Gabb's  types  and  other  specimens  in  the 
Geological  Museum  of  the  University  of  California  at  Berkeley. 
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Detbrminationb  and  Descriptions  op  Species. 

FISHES. 

Teleostei. 

Very  few  remains  of  fishea  appear  to  have  been  collected  from  the 
Vancouver  Cretaceous.  The  only  indications  of  teleosts  in  these  rocks 
that  the  writer  has  seen,  are  portions  of  some  small,  deeply  biconcave 
vertebrae,  with  long  transverse  processes,  in  two  fragments  of  a  concre- 
tionary nodule  from  Hornby  Island,  collected  by  Mr.  Harvey  in  1894. 
Dr.  A.  Smith  Woodward,  who  has  kindly  examined  these  specimens, 
writes  as  follows  in  regard  to  them,  in  a  letter  dated  April  28,  1896  : — 
"  The  group  of  small  vertebrte,  with  very  large  transverse  processes,  and 
completely  pierced  by  the  notochord,  probably  belongs  to  a  member  of 
the  Hoplopleuridffi  (Dercetidie).  I  do  not  know  of  any  other  Cretaceous 
vertebrie  of  the  same  kind." 


Selachii  (Elasmoukanciiii). 
asterospondylic    vertebra. 

(Genus  and  species  unknown). 
Plate  44,  fig.  1. 

A  small  concretionary  nodule  from  the  Puntledge  or  Comox  River,  V.  I., 
collected  by  Mr.  Harvey  in  1892,  proves  to  be  formed  around  the  calcified 
centrum  of  one  of  the  vertebrae  of  a  Selachian.  This  centrum,  which  is  shal- 
lowly  biconcave,  is  a  little  over  an  inch  in  diameter,  and  marked  by  numer- 
ous close-set,  annular  striae.  It  had  such  a  distinctly  X-shaped  cleavage, 
that,  when  the  nodule  containing  it  was  broken,  the  centrum  separated 
into  four  flattened  four-sided  pyramids,  which  fit  closely  together,  with 
their  apices  inward.  Natural  casts  of  either  of  the  concave  surfaces  of 
this  centrum  are  singularly  like  the  upper  valve  of  a  Diacina,  and  prove 
to  be  precisely  the  same  as  the  fossil  from  Ganges  Harbour,  on  Salt 
Spring  or  Admiralty  Island,  to  which  the  name  Discina  Vaneouverensis 
was  given  in  the  second  part  of  this  volume.  This  name,  therefore,  will 
have  to  be  abandoned.  In  regard  to  the  Comox  River  specimen,  Dr. 
Woodward  writes  as  follows  :  "  The  larger  vertebra  seems  to  belong  to 
one  of  the  Carchariidae.  We  have  some,  generically  undetermined,  ex- 
hibiting the  same  kind  of  fracture." 
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LaMNA    APPENDICULATA,    A(1A88IZ. 

Otodut  appetidicufatui,  L.   AgMsiz.      \M'X     Poiiw.  Fohh.,  vul.  in,  |>.  I'TO,  |.l.  xxxii,  figs. 

1-26. 
L<imna  appendiculata,  A.  S.  Woodward.     188U.    Cat.  Fobh.  Fiiihe»  Urit.  NLiih.,  I'ort  i, 

p.  393 ;  which  nee  for  a  full  list  of  HynonyiiiN  and  ri'f<>rciK«'s  for 

this  apeoieH. 

A  rather  small,  well  preserved  and  practically  perfect  sliark'n  tooth, 
from  Brennan  Creek,  near  Wellington,  V.  I.,  collected  by  the  llev.  U. 
W.  Taylor  in  1901,  and  presented  by  him  to  the  Museum  of  the  Survey, 
appears  to  be  referable  to  this  species. 

The  tooth  is  strongly  compressed,  rather  thin  and  a  little  broader  than 
high.  Its  maximum  height  is  12.2  mm.,  and  its  greatest  breadth  13.5. 
The  crown  is  obliquely  pointed  and  prominent,  with  a  small  denticle  on 
each  side.  Its  cutting  edge  is  extremely  thin  and  sharp,  and  its  base 
very  shallowly  but  angularly  emarginate.  At  its  mid-breadth  and  just 
above  the  base  there  is  a  faint  shallow  depression,  partially  filled  by  a 
very  obscure  and  short  longitudinal  plication,  with  a  still  more  obscure 
and  shorter  one  on  one  side.  The  whole  surface  of  the  crown  is  smooth 
and  polished.  The  root  of  the  tooth  consists  of  a  flat  strip  of  tissue 
without  enamel,  from  3.5  to  4  mm.  high,  running  practically  parallel  to 
the  root  of  the  crown. 

An  imperfect  but  otherwise  very  similar  tooth  was  collected  by  Mr. 
J.  B.  Tyrrell  in  1885,  from  the  Cretaceous  rocks  on  the  Battle  River, 
Saskatchewan. 

Although  Agassiz  once  thought  that  this  species  is  peculiar  to  the 
Chalk,  Dr.  Woodward  now  says  that  it  ranges  in  time  from  the  Gault  to 
the  Upper  Chalk,  and,  in  its  geographical  distribution,  from  the  south 
of  England  and  Northern  Europe  to  New  Jersey  and  North  Queensland, 

CRUSTACEA. 


Decapoda. 

Braohyura. 

Plagiolophus  Vancouverensis,  Woodward. 

Playiolophus'va)icouverer>n»,  H.  Woodward.    1896.    Quart.  Journ.Geol.  Soc.  Lend.,  vol. 

Lii,  pp.  220-228. 

The  original  description  of  this  species  is  as  follows,  but  the  number 
prefixed  to  the  name  is  omitted,  and  the  nura'bers  of  the  two  figures  are 
altered  to  suit  this  volume. 
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**  Genus  PLAOioiiOPHUS,  Bell. 

In  this  genus  the  carapace  is  transversely  ovate,  the  regions  of  the 
cephalothnrax  are  distinctly  marked,  front  somewhat  prominent,  the  eye-s 
subdistanfc,  superior  border  of  the  orbits  with  two  Assures,  etc." 

J'hiyiolophuB  vanemiverentii,  h\>.    iiov.     (Figs  1.5  and  16  on  thiH  page  ;   figH.   6  an<l   <i 
,  of  thi  original  deHcription. ) 

"  This  crab  is  represented  by  four  specimens,  three  of  which  I  received 

from  Mr.  Whiteaves,  and  the  remaining  one  ia  preserved  in  the  Museum 

of  the  Geological  Society. 

"  The  carapaces  vary  in  size  from  : — 

MillimetreH. 

long 

1.  Geological  Society's  specimen 22 

2.  From  Comox  River,  Vancouver  Island  (tig.  15).  .     20 

8.     N.  W.  Hide,  Hornby  Island 1« 

4.    N.  W.  side,  Hornby  Island,  (fig.  16) 10 

"  No.  1  and  No.  2  are  J  broader  than  long.  No.  3  is  1,  and  No.  4  is  ^ 
Ijroader  than  long, 

"The  frontal  border  is  straight;  the  rostrum  is  bifid,  with  two  small 
rounded  elevations  divided  by  a  groove  ;  the  orbital  region  is  smooth  and 
but  little  indented ;  the  lateral  borders  are  very  gently  rounded,  the 
posterior  border  is  nearly  straight.  The  cardiac  and  metabranchial  lobes, 
the  metagastric  and  epibranchial  lobes,  and  the  two  mesogastric  lobes 
form  three  almost  parallel  lines  across  the  carapace,  giving  it  a  very 
unique  linear  arrangement ;  there  are  also  two  much  smaller  lobes,  one 
behind  each  of  the  orbits,  flanked  laterally  by  a  small  tubercle  on  each 
epibranchial  lobe ;  the  lateral  border  was  bluntly  dentated. 


Fro.  15. 


Fio.  16. 


"When  not  waterworn  (iu  in  specimen  No.  4),  the  surface  of  the  cara- 
pace is  in  parts  very  finely  granulated. 
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"  Theoe  spocimtons  are  very  distinct,  but  without  more  miiterialH  I  should 
not  feel  justified  in  separating  them  generically.  I  prefer  rather  to  place 
them  in  Boll's  genus  Plagiolophun,  which  was  proj)osed  to  receive  /'. 
Wetherelli,  from  the  London  Clay  of  Shopppy. 

"  The  sajue  species — described  under  the  name  of  (Uiiphithyreus  affinin 
(Reuss) — WHS  figured  and  described  by  ReusH /leurly  at  the  same  date. 
Reuss  also  adds  another  species,  GlyphithtjretiHjormosns,  Reuss,  from  the 
Upper  Cretaceous  of  Mecklenburg. 

"  I  feel  satisfied  to  leave  those  Vancouver  Island  crabs  in  this  genus,  and 
to  deaif^nate  thRin  by  the  trivial  name  of  vanconrerenHis. 

"Two  specimens  were  collected  on  the  north-western  side  of  Hornby 
Island,  and  one  on  Comox  River,  Vancouver  Island,  British  CoUimbia. 
The  locality  of  the  Geological  Society's  specimen  is  not  marked,  but  it  is 
from  Vancouver  Island. 

"  Nos.  3  and  4,  from  Hornby  Island,  belong  to  the  Provincial  Museum 
of  Victoria,  Vancouver  Island. 

"  No.  2  specimen  shows  traces  of  limbs,  and  the  flattened  propodos  of  a 
chelate  fore-arm  13  millim.  long  x  8  millim.  broad." 

The  thr  e  specimens  forwarded  by  the  writer  were  collected  by  Mr. 
Walter  Harvey,  who  says  that  he  got  one  specimen  of  this  species  on  the 
Puntledgo  or  Comox  River,  at  Comox,  V.I.,  in  1891,  several  at  Hornby 
Island  in  1892,  1893  and  1896,  and  a  few  at  Denman  Island  in  1892  and 
1893.  One  of  the  specimens  collected  by  Mr.  Harvey  at  Hornby  Island 
ill  1896,  and  now  in  the  Museum  of  the  Survey,  has  almost  the  whole  of  , 
the  ten  walking  legs  preserved. 

Pal^ocorystes  Haeveyi,  Woodward. 

Piikeocorystes  Harveyi,  H.  Woodward.    1896.    Quart.  .Jouni.  (ieol.  Soc.  Ijond.,  vol.  i.ii, 
pp.  225  and  226. 

The  following  is  the  original  description  of  this  species,  but  the  num- 
ber of  the  figure  is  altered  to  suit  this  publication. 

"Genus  Pal^ocorystes,  Bell. 

"  In  this  genus  the  carapace  is  longer  than  broad,  flattish,  becoming  nar- 
rower gradually  towards  the  posterior  border,  rostrum  short,  latero-ante- 
rior  border  dentated.     Orbits  moderately  broad,  with  two  fissures. 

"  The  carapace  in  all  the  species  of  this  genus  at  present  known  is  simi- 
lar to  that  of  the  masked  crab,  Corystes,  now  living  on  our  English  coasts. 
"  P(tl(eocory8te8  Harveyi,  sp.  nov.  (Fig.  17.) 
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"  The  genus  J'alirocoryKtet,  to  which  I  have  referred  two  of  the  Hpecii 
mens  sent  to  me  by  Mr.  Whiteaven,  is  well  represented  in  the  Oault 
Oreensand,  Chalk  and  Eocene. 

"Thus  we  have  : — 

Puluocorj/Htt  liroderipii,  Mantell,  m|i.  ;  (Jniilt,  Fi'lkt'stoiiP. 

Stokttii,  Mantell,  op.  ;  (Jault  and  Uret<nBand,  Cambridge  and  FuIkoMtiHH'. 

Normanni,  Bull  ;  Chalk  Marl,  IhIb  of  Wight. 

Mulleri,  IJink  ;  Up|)er  Chalk,  Mnci«tricht. 

Cullianatmrwa,  Fritttch  ;  Chalk,  Bohemia. 

isen'cut,  FritNch  ;  Chalk,  Bohemia. 

glabra,  H.  W.  ;  Lower  I'locen*',  I'ortMuiouth. 

Eucori/Hci  Cartcri,  M'Coy  ;  (irwnsand,  Cnnibridge. 

"  Both  the  specimeaH  from  Canada  are  iinporfect.  One  of  them  (No.  "J, 
fig.  17)  shows  the  anterior  upper  surface  of  the  cara'pace,  the  other  (No.  3) 
the  posterior  upper  surface.  From  these  we  are  able  to  make  the  following 
diagnosis : — 

"  Specific  characters.  Length  of  car.ipace  35  millim.,  from  the  rostrum 
to  the  broken  posterior  border  (to  thi?  we  must  probably  add  16  millim. 
more,  making  the  total  length  from  tlie  rostrum  to  the  posterior  border 
of  the  carapace  50  millim.)  ;  greatest  breadth 
across  the  hepatic  region  37  millim. 

"  (No.  2  was  collected  by  Mr.  W.  Harvey, 
Comox  lliver,  Vancouver  Island,  1892  ;  No.  3 
by  Dr.  C.  F.  Newcombe.) 

"Carapace  smooth  and  gently  convex  in  front, 
'•and  very  finely  and  minutely  granulated.  La- 
tero  anterior  border  armed  with  four  serrations 
on  each  side,  frontal  border  marked  by  one  pro- 
minent and  one  smaller  tooth  on  either  side  of 
the  small  bifid  rostrum,  while  two  fissures  mark 
the  margin  of  each  orbit.  Under  surface  of 
carapace  not  exposed. 

"  The  regions  of  the  carapace  are  very  indistinct ;  two  slightly  divergent 
raised  lines  about  5  millim.  in  length  mark  the  frontal  region  just  behind 
the  rostrum,  and  there  is  a  faint  ridge  down  the  centre  of  the  carapace. 
A  small  tubercle  on  either  side,  behind  the  frontal  region,  marks  the 
epigastric  lobe.  A  faint  curved  and  bifurcating  line  separates  the  gastric 
from  the  cardiac  regions,  while  two  .slightly  rugos?.  and  incised  lines  curve 
outward  and  forward  from  the  central  cardiac  region,  marking  the  limits 
of  the  branchial  region  on  either  side. 

"  Of  the  several  species  of  Palceocorystea  known,  the  present  form,  which 
I  have  ventured  to  call  P.  Harveyi  after  its  discoverer,  approaches  most 
nearly  to  P.  Broderipii  from  the  Gault  of  Folkestone,  but  is  probably 
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unc-third  larger.  The  iHtero-anterior  Imrder  of  tho  former  (I'.  Ilarrryi) 
has  four  spines  on  each  side,  whilst  /'  Broderipii  has  only  two.  Tii« 
orbital  regions  differ  in  form,  as  well  as  th«^  inai  kings  on  the  re;;ionH  of 
the  carapace. 

"We  must  await  more  complete  material  boforo  attempting  a  fuller  iind 
more  careful  description  ;  meantime  it  is  interesting  to  meet  with  a  sp'- 
cies  from  so  distant  a  locality  which  approaches  so  nearly  to  our  own 
Uault  species  /'.  Broderipii. 

"  Formation. — Cretaceous.  Localities. — Hornby  Island  (No.  2)  ;  nnd 
Comox  Rivor,  Vancouver  Island  (No.  3)." 

No.  2  is  labelled  "  N.  W.  side  of  Hornby  Island,  W.  Harvey,  1892  "  ; 
and  No.  3,  "Comox  River,  at  Comox,  V.  I.,  C.F.  Nowcombe,  1S92  "  ;  but 
Mr.  Harvey  says  that  both  were  collected  on  the  Puntledge  or  Comox 
River,  and  that  the  species  has  not  yet  been  found  at  Hornby  Island. 

A  third  specimen  of  the  carapace  of  /*.  Ifarveyi,  collected  on  the  Comox 
River  by  Mr.  J.  M.  Bennett,  in  1896,  has  been  presented  by  him  to  the 
Museum  of  the  Survey.  It  is  very  similar  to  the  original  of  figure  17, 
but  has  more  of  the  test  preserved. 

Mackura. 
Callianassa  Wiiitkavesii,  Woodward. 

Callianassa  Whiteavetii,  H.  Woodward.  ISiXi.  Quart.  Journ.   Geol.  Soc.  Loud.,   vol.  i.ii, 
p.  223.  figs.  1  and  2;  and  (1900)  Geol.  Mag.,  I»ec.  iv,  vol.  vii,. 
p.  435.  pi.  17,  figs.  2,  a  b. 

Original  description. — "General  integument  of  body  extremely  thin,  or 
semimembranous,  except  the  first  pair  of  feet,  which  are  protected  by  a 
hard  covering.  Anterior  feet  (chelipeds)  very  unequal ;  length  of  larger 
limb  39  miilim. ;  breadth  9  miilim. ;  the  dactylus  is  straight,  and  is  9 
miilim.  long,  but  the  fixed  thumb  of  the  propodos  is  rudimentary  and 
stout,  being  only  half  as  long  as  the  movable  finger.  Length  of  smaller 
hand  about  20  miilim.     Surface  of  hands  faintly  wrinkled. 

"  There  are  indications  of  the  seg- 
ments of  the  abdomen  and  of  the 
thin  integument  with  which  they 
were  covered,  also  of  the  small 
thoracic  legs,  but  they  are  too  much 
broken  up  for  detailed  description. 

"  In  this  species  from  Vancouver 
Island  the  fixed  thumb  of  the  propo- 
dos is  shorter  than  in  any  of  the 
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H|»ecioH    liithiTto    rocordud,   and    the  Kio,  l». 

iiioviil)le  flnger(dacty  lus)  in  ■trnifi[liter. 

"Thn  Hpocies  ih  sniallor  tlinn  that 
from  the  Chalk  <»f  Dulim-n,  Wnst- 
phali  I,  or  from  MiuMtriclit,  or  Hnl- 
fast,  f  have  dehignated  it  Cnllia- 
naum  Whileaveitii,  in  honour  of  n>y 
friend  Mr.  J.  V.  Whiteavcs,  wlio  huH 
don*'  HO  much  for  the  elucidation  of 
tlie  CretaucouH  formation  in  Canada. 

"Original  RpocimenH  "  (figt.  18  and  19)  "  presorvod  in  concretionary 
nodules  of  CretnceouH  age  from  Comox  lliver,  Vancouver  Tshind.  Col- 
ifcted  by  Dr.  C.  F.  Newconibe  (1H92).  Museum  of  tlio  (k'ological  Hurvey 
of  Canada,  Ottawa. 

"  A  nodulo  from  Vancouver  Trtland,  in  the  Geological  Socitity's  Muspiit, 
contain!!  the  remains  of  the  largo  hands  of  CaUianasm  Whitetivesii,  \ 
Rocond  nmlule  from  tlie  same  collection  oontoins  the  carapace  i>f  I'lagio- 
lophns  vnni'ouverensin  "  (Wootlward). 

licmains  of  one  or  possibly  two  individuals,  that  Dr.  Woodward  has 
since  identified  with  this  species,  had  previously  been  collected  on  the 
Puntlodge  or  Comox  River,  near  Comox,  by  the  Rev.  G.  W,  Taylor  in 
1889,  and  are  now  in  the  Museum  of  the  Survey.  Specimens  collected 
at  Hornby  and  Denman  islands  by  Mr.  Harvey  in  1892  or  1893,  that 
are  probibly  referable  to  t^Hi  species,  have  been  loaned  to  the  writer  by 
the  authorities  of  the  Pro',  incial  Museum  at  Victoria,  B.C.  Dr.  Wood- 
ward alsoidentiKes  wiiJi  C.  WMfeaveaii,  several  "well-preserved,  flattened 
chelate  hands"  collected  at  Sounding  Creek  (in  the  north-west  corner  of 
the  District  of  Assiniboia),  by  Mr.  J.  B.  Tyrrell,  in  1886,  but  these  are 
from  the  Pierre-Fox  Hills  or  Montana  formation,  of  the  country  east  of 
the  mountains. 

HoPLOPAKiA  Bennettji,  Woodwatd. 

Hoploparia  BeniuUii,  H.  Woodward.     1900.     Geol.  Mag.,  D'-c  iv,  vol.  vir,  p.  433. 

Original  description, — "This  species  is  based  on  ..  v<,ry  imperfectly 
preserved  specimen,  No.  5  in  list,  contained  in  .  i  -r':  v  d  (measi  ug 
5"  X  2")  split  in  halves  very  irregularly,  and  expui>i^ig  the  doreal  aspect  of 
five  posterior  abdominal  somites  and  the  telson  with  two  swimmerets  on 
the  left  side  still  attached.  The  abdominal  segments  are  smooth,  and  the 
apimei-a  broadly  falcate  and  pointed  as  in  Homarua,  Length  of  five 
t:^vVrmnAl  segments,  40  mm.;  length  of  telsou,  13  mm.;  breadth  of 
„  Kiome  .    25  mn; 
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"Tho  sterniUM  nrn  still  nttAotcd  tu  tho  Kitdoineu,  but  tlio  oanipAco  hiiH 
\n'en  remnvnd,  expofling  the  itin«>r  und  'ij>p«T  Hurfoceof  tlin  cophfilotliornx, 
with  the  hMNim  nf  five  pnirfl  ni  omhulatory  trpendn^^fH  still  nttnohfti. 
Length  uf  o<«phiilothoracj<'  poitiun,  .10  mm.  ^^>llu>  ot  tho  Hmiil'  fiuihultt 
tory  I^K"  <*'»  the  left  sidti  are  |  --werved  ii'  n  '  v  to  their  extreiuitif^,  md  tlif 
bfwes  of  tho  large  (oheluto)  t'uro-legs  can  aN«  tw  «e««n.  one  joint  of  which 
Hhows  a  tuberculnted  nurfaco.  Length  of  bane  of  area  of  Hterio!^,  25  mm.  ; 
greatest  breadth,  15  mm.  There  in  no  iia<»!  whatevn  of  the  pnseuiw  of 
large  palinurid  antonnn*.  This  and  the  general  cbaracier  of  tho  thora<Mc 
app^ndnges and  the  form  of  the altdomen,  rPHembling  the  iiiudnrn  llnvi.irw* 
inbti.^rthan  J'alinurus,  load  mo  to  refor  thia  foHsil  to  the  genus  //i>/i/i,/„iria. 
i  ha   v-  idded  tho  spcoitic  name  of  Btinnellii  after  its  di'Hcoverer. 

"  I'^ormation  :  Upper  Cretaceous. 

"Locality;   Comox  lliver;   collected  by  Mr.  .1.  Bennett  in   1895." — 
(Woodward). 

No  other  specimen  is  known  to  the  writer. 


Enoploclttia  minor,  Woodward. 

EmplocJytia  minor,  H.  Woodward.     1900.     (Seol.  Mag.,  Dec.  iv,  vol.  vti,  \'.  tM, 

"The  evidence  for  this  species  consists  of  a  no«lule  ( t"  x  3',  Nn,  9  in 
Dr.  Whitcaves'  list,  marked  also  59  in  white  paint)  split  into  two  parts, 
but  affording  little  comfort  to  the  investigator.  One  can  make  (  ut  an 
imperfectly  preserved  carapace  (cephalothorax),  with  a  tuberculatcd  sur- 
face from  which  two  pairs  of  imperfectly  preserved  antenna*  take  t  'leic 
origin  and  the  flagella  of  which  can  be  indistinctly  traced.  These  art- 
followed  by  a  pair  of  long  and  slender  chelate  appendages,  with  fioely 
tuberculated  surfaces,  the  fingers  of  the  forceps  being  long  and  slem  ler 
as  in  Enoploclytia  Leachii.  Two  pairs  of  slender  ambulatory  legs  fol- 
low ;  these  also  have  forcipated  or  chelate  extremities.  The  abdominal 
segments  are  slender  and  only  imperfectly  preserved. 

"  The  specimen  is  from  the  Upper  Cretaceous  of  Hornby  Island,  and 
was  obtained  by  Mr.  W.  Harvey  in  1893."  (Woodward.) 
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Eryma  Dawsoni,  Woodward. 

.  Plate  41,  fig.  2*. 

Eryma  Davnoni,  H.  Woodward.  1900.    (Jeol.  Mag.,  Dec.  iv,  vol.  vii,  p.  400,  pi.  xvi,  fig. '_'. 

"  Among  the  specimens  which  form  a  second  collection  sent  by  Dr.  J. 
F.  Whiteaves  (24th  September,   1898)  from  the  Geological  Survey  of 

*Plate8  40  and  4 1  of  this  volume  are  printed  from  the  same  stone  as  PlateR  xv  and 
XVI  of  tb"  Geological  Magazine  for  iSiptember  and  October,  1900,  but  the  lettering  of  the 
upper  part  of  each  of  the  former  has  been  altered  to  suit  this  publication. 
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Canada,   is   the  half  of  a  nodulo  containing  an   Astucidean  from  tli 
Upper  Cretaceous  of   tlie   north-eaiit  side  of   Hornby  Island,   Britis-h 
Columbia,  collected  by  J.  B.  Bennett  in  1898  (No.  55D). 

"The  Crustacean  is  seen  in  profile  on  the  split  surface  of  a  nodule,  and 
exhibits  the  cephalothorax,  with  its  stout  pair  of  chelate  limbs  (orforcops) 
attached,  and  the  remains  of  the  four  pairs  of  succeeding  ambulatory  legs, 
the  six  abdominal  somites,  and  the  telson,  but  the  lateral  lobe  of  the  tail- 
fin  was  probably  preserved  in  the  other  half  of  the  nodule  not  sent.  The 
bronchiostegite  (covering  the  branchiii;)  is  broad  and  tumid,  and  the 
branchiocardiac  groove  is  strongly  marked.  Starting  from  the  median 
dorsal  line  as  a  V-shaped  furrow,  about  12  millimetres  from  the  posterior 
border,  it  bends  rapidly  forward,  becoming  deeper  on  each  aide,  and 
reaches  the  lateral  border  24  mm.  in  advance;  here  it  unites,  close  to  the 
hepatic  lobe,  with  the  e(iually  deep  but  more  transverse  cervical  furrow, 
which  crosses  the  carapace  10  mm.  i  earer  to  the  front.  In  advance  of 
the  cervical  groove  the  postorbital  ridge  and  spine  can  be  seen,  also  the 
base  of  one  of  the  antennules,  with  part  of  one  of  its  flagella,  beneath  the 
somewhat  short  rostrum,  and  lower  down  the  base  uf  one  of  the  outer  and 
larger  antennw.  The  surface  of  the  branch iostegite  is  marked  by  numerous 
small  tubercles  scattered  irregularly  over  the  surface.  The  branchial, 
cardiac,  and  hepatic  regions  are  also  similarly  tuberculated,  and  very 
tumid.  Length  of  carapace  48  mm.,  depth  of  side  25  mm.  The  ambu- 
latory limbs  are  fairly  long  and  slender  ;  the  chelate  limbs  measure  about 
60  mm.  in  length  ;  length  of  penultimate  joint  35  mm.,  breadth  15  mm., 
length  of  ultimate  joint  20  mm.  The  fingers  are  long  and  slender,  the 
inner  edge  of  the  forceps  being  denticulated  ;  wrist  6  mm.  long  by  10 
mm.  broad.  The  epimeral  border  of  each  abdominal  segment  is  falcate 
in  contour. 

*'  The  general  form  and  details  of  this  Crustacean,  so  far  as  preserved, 
clearly  mark  its  place  among  the  Astacidea,  or  under  the  Astacomorpha 
(as  defined  by  Huxley,  1881),  and  I  would  suggest  that  Oppel's  name  of 
Eryma  is  appropriate  for  it,  seeing  that  it  agrees  very  closely  in  the 
divisions  of  its  carapace  and  its  tuberculated  surface,  in  the  antennee,  the 
form  of  the  first  pair  of  forcipated  cheliv,  and  the  proportion  of  its  abdo- 
men, with  E.  Perroni  and  other  Jurassic  species. 

"  Oppel  observes  that  no  examples  of  the  genus  Eryma  have  been  found 
in  rocks  younger  than  the  Jurassic,  and  that  the  Astacidiv  of  the  Chalk 
are  placed  in  McCoy's  genera  I/oploparia  and  Enoploclytia,  but  in  this 
instance  the  form  in  question  agrees  much  more  closely  with  Oppel's  genus 
Eryma  than  with  other  forms.  I  therefore  propose  to  relegate  it  to  that 
genus,  and  to  designate  it  by  the  specific  name  of  Dawsoni,  in  honour  ol: 
Dr.  G.  M.  Dawson,  CM. G.,  F.H.S,,  the  eminent  Director  of  the  Geological 
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Survey  of  Canada,  who  has  done  nuch  splendid  work  in  the  tield    in 
mapping  the  geology  of  British  Columbia." — (Woodward). 


i    ; 


Meyekia  'I  Harvevi,    Woodward. 

Meyetiu?  Hurveyi,  H.  VVcKxlward.    liXX).     Gfol.  Mtig.,  Dec.  iv,  vol.  vii,  p.  -134. 

"The  evidence  of  this  species  rests  on  a  single  specimen  exposed  on  the 
lialf  of  a  fractured  nodule  (3^  inches  x  2J  inches),  marked  No.  8  in  list. 
It  is  also  marked  3  in  ink.  It  was  ol>tained  l)y  Mr.  W.  Harvey,  in  189.J, 
at  Hornby  Island,  and  shows  the  remains  of  the  abdominal  soniitet>  and 
the  long  slender  rugose  fore-limbs  of  the  cephalothorax  (jl\  inches  in 
length  by  ^  inch  in  thickness).  They  do  not  appear  to  have  posspsstd 
forceps  at  their  extremities,  but  were  monodactylous.  The  form  of  the 
epimera  of  the  abdomen  agrees  with  Meyeria  vectensis  in  shape. 

"  From  the  Upper  Cretaceous.  Named  after  its  discoverer,  Mr.  W, 
Harvey  "  (Woodward). 


.■•' 


Glypii/EA.    Sp.    nov. 

Several  specimens  of  a  small  and  apparently  undescribed  species  of 
Glyphvea  were  collected  by  Mr.  Harvey  in  September,  1901,  from  shale 
forming  the  roof  of  the  coal  at  No.  1  shaft,  Nanaimo,  V.I.  Most  of  these 
specimens,  however,  are  crushed,  distorted  or  badly  preserved,  and  none 
of  them  are  sufficiently  perfect  to  furnish  the  material  for  a  detailed  or 
sufficiently  accurate  description  of  the  species.  About  all  that  can  be 
said  of  its  characters  is  that  the  rostrum  is  apparently  short  and  pointed, 
and  that  the  carapace,  in  front  of  the  nuchal  furrow,  and  the  large  pinch- 
ing claws,  are  marked  with  narrow  longitudinal  ridges,  and  minute 
rounded  tubercles  that  may  be  spine  bases. 


it 


LiNUPARUS  Vancouvkrensis,  Whiteaves. 

Plate  40,  figs.  1,  2  and  3. 

I'odocralea  Vaiuiouverensig,  Wliiteaven.    189G.     Trans.    Royal  .Soc.    Canada   for  1895, 

Second  Series,  vol.  1,  p.  132. 
Linvparus  Vaneouverensis,  H.  Woodward.   1900.    Geol.  Mag.,  Dec-,  iv,  vol.  vii,  \t.  394, 

plate  XV,  figs.  1,  2  and  3. 

Original  description. — "  Carapace  flattened,  rectangular,  longer  than 
broad,  marked  by  three  low  angular  tuberculous  or  spinose  longitudinal 
lidges,  one  in  the  median  line  and  one  near  each  of  the  lateral  margins,  and 
divided  at  about  one-third  of  the  distance  from  the  front  by  an  obtusely  sub- 
angular  cervical  groove,  which  is  rather  broad  but  not  very  deep.  On  the 
anterior  portion  or  cephalic  arch  the  lateral  longitudinal  ridges  are  well 
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developed,  and  armed  with  larger  and  more  spinose  tubercles  than  those 
on  the  corresponding  ridges  of  the  posteiior  portion,  one  a  little  behind  the 
mid-length  on  each  ridge  being  larger  than  any  of  the  others,  but  the  central 
ridge  is  obsolete.  In  its  place,  just  in  advance  of  the  cervical  groove, 
there  is  an  ovate  lanceolate  or  narrowly  spear-shaped  area,  which  is  ele- 
vated at  the  pointed  end  anteriorly,  shallowly  depressed  posteriorly,  and 
margined  with  a  single  row  of  small  tubercles.  Immediately  in  front  of 
this  area  is  a  pointed  or  spinose  tubercle,  almost  in  a  line  with  the  largest 
tubercle  on  each  of  the  lateral  ridges,  and  still  farther  forward  there  are 
two  similar  tubercles  at  a  short  distance  from  the  anterior  margin  and 
about  seven  millimetres  apart.  On  the  posterior  portion  or  scapular 
arch,  the  three  longitudinal  ridges  are  minutely  tuherculated,  and  extend 
from  the  posterior  margin  to  the  cervical  groove,  where  they  each  termi- 
nate in  a  pointed  tubercle  larger  than  any  of  the  rest,  but  the  central 
ridge  is  shorter  than  either  of  the  two  lateral  ridges.  Anterolateral 
angles  of  the  carapace,  each  armed  with  a  nearly  straight  but  slightly 
divergent  spine.  Rostrum,  central  portion  of  the  anterior  margin,  and 
position  of  the  eyes  uliknown.  External  antennis  broad  and  flattened  at 
their  bases,  inner  antennae  cylindrical  at  theirs.  Walking  feet  slender, 
as  is  usual  in  the  genus.  In  addition  to  the  spines  and  tubercles  on  the 
lateral  ridges  and  elsewhere,  as  already  described,  the  whole  of  the  upper 
surface  of  the  carapace  is  minutely  granulose  and  apparently  setose,  num- 
bers of  minute  objects  which  seem  to  be  detached  setae,  being  plainly 
visible  under  an  ordinary  lens. 

"  Two  miles  up  the  Puntledge  River,  Vancouver  Island,  Rev.  G.  W. 
Taylor,  1889  :  a  good  specimen  of  the  carapace,  with  the  rostrum  and  a 
small  piece  of  the  anterior  extremity  broken  off,  but  with  considerable 
portions  of  the  ambulatory  feet  and  the  bases  of  the  inner  and  outer 
antennte  preserved.  This  interesting  fossil  is  now  in  the  Museum  of  the 
Geological  Survey  of  Canada.     [See  PI.  40,  Fig.  1.] 

"  Hornby  Island,  W.  Harvey,  1893:  a  less .  perfectly  preserved  speci- 
men, showing  most  of  the  carapace  (but  not  the  rostrum),  portions  of  the 
ambulatory  feet,  and  the  dorsal  aspect  of  four  segments  of  the  abdomen, 
though  it  is  uncertain  whether  their  margins  were  denticulated  or  not." 

In  regard  to  this  Hornby  Island  specimen.  Dr.  Woodward  says  that  it 
"  shows  the  cephalothorax  and  a  portion  of  the  base  of  the  left  antenna. 
The  three  characteristic  longitudinal  ridges,  the  small  central  pear-shaped 
area  in  front  of  the  neck-furrow  on  the  carapace,  and  five  of  the  abdomi- 
nal segments  can  also  be  seen.  Their  margins  are  denticulated."  (Geol. 
Mag.,  Sept.,  1900,  pp.  393  and  396.) 

Three  other  specimens  of  this  species  have  since  been  obtained,  which 
are  thus  described  by  Dr.  Woodwai-d  (op.  cit.,  p.  393.) 
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"No.  4.  A  long,  dark,  and  rather  cylindrical  nodule  (6J'  x  2h"),  split 
in  halves  and  also  broken  across  transversely,  exposing  tlie  interior  of 
the  cephalothorax  and  five  segments  of  the  abdomen  of  Linuparua  (P.) 
VancouverensiSyW ."  (PI.  40,  Fig.  2).  "  The  upper  surface  of  the  carapace 
is  not  preserved,  but  the  bases  of  the  mandibles  (m.)  are  exposed,  the 
monodactylous  walking  legs,  and  the  bases  of  the  antennules.  The  epi. 
meral  portions  of  the  abdominal  segments  are  serrated  behind,  and  bear 
small  tubercles  on  the  surface.  Formation  :  Upper  Cret:iceous.  Locality  : 
Comox  River,  Vancouver  Island ;  coll,  by  J.  B.  Bennett,  1895. 

"  No.  6.  Half  of  a  nodule  only  (7 "  x  4f "),  containing  an  obscurely  pre- 
served Crustacean,  Linuparua  (P.)  Vanconverensis,  showing  characteristic 
traces  of  the  carapace  and  limbs  and  the  nearly  entire  abdomen,  inclu- 
ding remains  of  the  caudal  appendages.  The  posterior  Iwrders  of  the 
epimera  are  spinous.  The  right  antenna  is  preserved  for  a  length  of  2^ 
inches.  Formation :  Upper  Cretaceous.  Locality  :  Hornby  Island  ; 
coll.  by  W.  Harvey,  1895.     (Specimen  also  marked  No.  1  in  ink.) 

"  No.  55  a  and  b.  Two  3ide.4  of  a  dark  egg-shaped  nodule  split  open 
(4J"  X  3|"),  exposing  the  dorsal  aspect  of  a  specimen  of  Linuparua  (P.) 
VancoHverenaii.  W."  (Pi.  40,  Fig.  3),  "  showing  the  carapace  and  the  five 
abdominal  segments,  also  the  remains  of  the  caudal  appendages  and  the 
thoracic  limbs.  The  three  characteristic  ridges  are  well  seen,  also  the 
cervical  furrow,  with  its  pear-shaped  tuberculated  area  just  in  front. 
Formation  :  Upper  Cretaceous.  Locality :  Hornby  Island  ;  coll.  by  Mr. 
Bobbins  in  1896,  Provincial  Museum,  Victoria,  British  Columbia." 

LiNUPARUS  Canadensis,  Whiteaves. 

Plate  41,  fig.  1. 

Hoploparia  (?)  Canadentis,  Whiteaves.    1884.     Trans.    Royal  Soc.   Canada  for  1884, 

vol.  II,  sect.  IV,  p.  2.37 ;  and  (1886)  Contr.  to  Canad.  Palie- 
ont.,  vol.  I,  p.  87,  pi.  XI. 
Podocrates  Canadentis,  Whiteaves.     1896.    Trans.   Royal  Soc.  Canada,   Second  Series, 

vol.  I,  sect.  IV,  p.  133. 
Linuparus  alaviis,  Ortmann.    1897.     Amer.  Jour.  Sc,  Fourth  Series,  vol.  iv,  p.  290,  and 

tigs.  1,  2  and  3,  facing  page  29(i. 
Linuparus  Carmdensit,  Whiteaves.    1898.   Contr.  to  Canad.  Palreont.,  vol.  i,  p.  419;  and 
H.  Woodward  (1900)  Geol.  Mag.,  Dec.  iv,  vol.  vii,  pp.  3%-399, 
pi.  XVI,  fig.  1. 

The  type  of  this  species  is  a  single  specimen  from  the  Cretaceous  shales 
of  the  Highwood  River,  Alberta,  collected  by  Mr.  R.  G.  McConnell  in 
1882.  The  Highwood  is  a  tributary  of  the  Bow  River,  and  the  shales  at 
that  locality  are  supposed  to  be  the  Canadian  equivalents  of  the  Fort 
Benton  group  of  the  Upper  Missouri  section. 
2— -M.  p.  R — 4 
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Dr.  Woodward  (op.  cit,  pp.  398  it  399)  identifies  two  -peciiuens  from 
Hornby  iHland  with  L.  Canadensis,  although  no  other  species  that  the 
writer  is  aware  of,  is  yet  known  to  be  common  tO  the  Nanaimo  group  of 
the  Vancouver  Cretaceous  and  the  Fort  Benton  formation  of  the  country 
to  the  east  of  the  mountains.  Dr.  Woodward's  notes  on  these  Hornby 
Island  specimens  as  are  follows  : 

No.  55  c.  One  half  of  a  dark  nodule  (6J"  x  4"),  exposing  the  under 
side  of  a  large  Crustacean,  showing  the  five  sternites  and  the  bases  of  tlio 
thoracic  limbs."  (Pi.  41,  fig.  1.)  "I  have  referred  this  specimen  to 
Dr.  Wkiteaves'  species  L.  Canadensis,  with  which  it  agrees  in  size,  being 
one  of  the  largest  specimens  of  the  fossil  Palinurids  from  this  locality. 

"  It  exhibits  the  under  surface  of  the  cephalothorax,  with  the  sterna 
and  the  basal  joints  and  portions  of  the  five  pairs  of  ambulatory  appen- 
dages, one  or  more  being  nearly  complete.  The  sternum  forms  a  rather 
broad  and  somewhat  triangular  area,  in  front  of  which  the  mandibles 
and  the  labrum  are  seen,  with  the  spinous  stout  basal  joints  of  the  long 
stiff  antennae.     There  are  also  traces  of  the  antennules  visible. 

*'  Each  stornite,  carrying  the  thoracic  limbs,  is  ornamented  with  a  pair 
of  rounded,  sub-central  tubercles,  except  the  first,  which  has  only  a  single 
central  one. 

"  Upper  Cretaceous :  Hornby  Island ;  collected  by  Mr.  Robbins,  pre- 
served in  the  Provincial  Museum  at  Victoria,  B.C. 

"  Here  I  would  also  place  a  second  specimen,  preserved  in  a  half  nodule 
No.  7  (marked  2  in  ink),  which  I  refer  to  L.  Canadensis.  The  half 
nodule  measures  6"  x  4",  and  displays  one  of  the  large  antennae  and  five 
of  the  walking  legs  very  well  preserved.  The  surface  of  the  appendage.s 
is  rugose.  Three  of  the  body-segments  can  be  seen.  Locality  :  Hornby 
Island ;  W.  Harvey,  1895." 
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Cephalopoda. 

(DiBRANCIIIATA.) 

Belemxites.     (Species  indeterminable.) 

Beach  at  Hornby  Island,  W.  Harvey,  1892  :  a  slender  phragmocone, 
forty  millimetr'^s  long  and  seven  broad  at  the  larger  end.  The  chambers, 
as  seen  when  part  of  the  surface  is  rubbed  down,  are  very  numerous,  and 
the  siphuncle  is  marginal. 
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(Tetraurancuiata.) 
Nautiloioea. 


^  Mr.  Bobbins,  pre- 


Nautilus  Campbelli,  Meek. 

yautituB  CampbeHi,  Mw)k.    1801.    I'roc.  Acail.  Nat.  Sc.  I'liilad.,  vol.  xm,  p.  318. 

II  II  II  1876.     Bull.  (Jeol.  and   fieoffr.    Surv.  Terr.,    vol.   ii,   no.  4i 

p.373,  pi.  6,  fit(H.  2  &  2  ((. 
•I  VVhiteavpg.     1879.    TliiB  volume,  pt.   2,  p.  iK),   pi.  11,  ti(j«. 

2,  2  a -6. 

North-west  side  of  Hornby  Island,  W.  Harvey,  1M95  :  one  specimen. 
The  type  of  N.  Campbelli  was  collected  at  Comox,  V.I.,  apparently  by 
Mr.  George  Gibbs  in  1858.  Mr.  Richardson  obtained  one  specimen  of 
this  species  at  Hornby  Island  in  1872,  and  another  at  the  Sucia  Islands 
in  1875.  It  is  most  likely  also  that  the  specimen  from  the  Nanaimo 
River  referred  to  on  page  100  of  this  volume,  which,  according  to  Dr. 
Shumard,  "  appears  to  be  identical  with  Nautilus  DeKayi,  Morton,"  is 
referable  to  N.  Campbelli. 


Nautilus  Suciensis,  Whiteaves. 

Nautilus  Sncieniis,  Whiteavea.  1879.  This  volume,  p.  97,  pi.  11,  figs.  1  &  1  a  ;  but 
not  the  specimens  from  the  Queen  Charlotte  Islands  described  on 
pp.  197  and  198,  one  of  which  is  figured  on  pi.  21, 

Sucia  Islands,  Dr.  C.  F.  Newcombe,  1894 :  one  imperfect  specimen' 
This  is  the  only  locality  at  which  the  species,  as  now  restricted,  has  been 
collected. 

Ammonoidea. 
Fhylloceras  ramosum.  Meek. 

Ammonites  (Scaphitcs  ?)  ramosus,  Meek.    1857.    Trans.  Albany  Inst.,  vol.  iv,  p.  45. 
Phylloeeras  raniosus.  Meek.  1876.    Bull.  Geol.  and  (ieogf.  Surv.  Terr.,  vol.  ii.    No.  4,  p_ 

371,  pi.  6,  figs."  1,  1  a  and  1  6. 
Amraonitcs  Velledee,  Whiteaves.  1879.    This  volume,  pt.  2,  p.  103 ;  but  apparently  not  of 

European  authors,  as  now  understood. 

North-west  side  of  Hornby  Island  :  W.  Harvey,  1892,  two  fine 
specimens;  F.  W.  Robbins,  1893,  two  specimens ;  and  W.  Harvey,  1895, 
one  specimen.  East  side  of  Denman  Island,  W.  Harvey,  1895  :  a 
crushed  and  imperfect  but  large  specimen  about  four  inches  and  a  half  in 
its  maximum  diameter.  Brennan  Creek,  naar  Wellington,  V.  I.,  Rev.  G. 
W.  Taylor,  1901 :  a  small  but  well  preserved  specimen.  The  species 
had  previously  been  collected  at  Naoaimo,  Comox,  and  the  Sucia  Islands 
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Dr.  C.  F.  Newcombe  informs  the  writer  that  in  the  Provincial  Muaeuiu 
at  Victoria,  V.I.,  there  is  a  specimen  collected  at  the  north  end  of  the 
western  iimb  of  the  main  Sucia  Island  by  H.  K.  Kalloch  in  1894,  that  is 
apparently  referable  to  P,  ramosum,  and  that  is  eighteen  inches  in  its 
maximum  diameter.  Two  excellent  photographs  of  this  specimen,  kindly 
forwarded  by  Dr.  Newcombe,  certainly  seem  to  corroborate  the  correct- 
ness of  this  identification.  They  give  the  impression  of  a  shell  with 
essentially  the  same  surface  markings  and  much  the  same  general  shape 
as  the  small  specimen  of  I\  ramoaum  6gured  by  Meek  (which  is  less  than 
two  inches  in  its  maximum  diameter),  but  with  a  proportionately  rather 
wider  umbilicus.  In  this  large  specimen  the  umbilicus  seems  to  occupy 
nearly  one-sixth  of  the  entire  diameter,  and  it  clearly  exposes  a  small 
portion  of  some  of  the  inner  volutions.  The  sutural  lines  are  for  the 
most  part  covered  by  the  test,  but  in  the  few  places  where  portions 
of  them  are  exposed,  they  appear  to  be  very  like  those  of  the  typical 
P.  ramoaum 

One  of  the  Ammonites  sent  to  Dr.  Kossmat  in  1896,  is  the  specimen  of 
P.  ramoaum  from  Hornby  Island  collected  by  Mr.  Harvey  in  1895.  Its 
test  is  well  preserved  and  its  maximum  diameter  is  about  two  inches. 
Judging  by  this  specimen,  Dr.  Kossmat  thinks  that  both  P.  ramoaum,  and 
P.  Nera  (the  Ammonit<;s  Nera  of  Forbes)  are  distinct  from  the  true  P. 
Velledoe  (the  Ammonitea  Ve'ledce  of  European  authors  and  of  the  Falseon- 
tologia  Indica),  but  that  P.  ramoaum  is  the  same  as  P.  Nera,  and  should 
therefore  be  called  by  the  latter  name.  In  theJHornby  Island  specimen  of 
P.  ramoaum.  Dr.  Kossmat  writes  that  he  sees  "short  radiating  impressions 
round  the  umbilicus,"  like  those  of  P.  Nera,  but  these  appear  to  the 
writer  to  be  merely  very  indistinct,  shallow,  distant,  radiating  depres- 
sions. It  is  quite  possible  that  P:  ramoaum  may  be  synonymous  with  P 
Nera,  but  for  the  present  the  writer  prefers  to  retain  the  former  name 
for  the  specimens  from  the  Vancouver  Cretaceous. 

Phyllocerab  Fobbbsianum,  d'Orbigny.     (Sp.) 

Ammonites  Rouyanus  (d'Orbigrny)  Forbes.    1845.    Trans.  Geol.  Soc.  Lond.,  Ser.  2,  vol. 

VII,  pi.  8,  fig.  6. 
Ammonites  Forhesianus,  d'Orbigny.    1850.     Prodr.  de  Paleont.,  vol.  II,   p.  213. 
Ammonites  Rcuyanus,  Stoliczka.  1865.    Cret.   Gephal.  S.  India,   vol.  i,   p.  117,  pi.  5!), 

figs.  6—7. 
Fhyllocerat  Forbeiianum,  Kossmat.  1894.  Beitr.  zur.  Paleeont.  Oesterreich-Ungarns,  vol. 

IX,  p.   109  (13) ;  and  pi.  15  (1),  figs.  1,  a—d. 

A  specimen  from  the  north-west  aide  of  Hornby  Island,  collected  by 
Mr.  Harvey  in  1895,  and  now  in  the  Museum  of  the  Survey,  has  been 
identified  with  this  species  by  Dr.  Kossmat.     It  is  a  cast  of  the  interior 
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of  the  shell,  aljout  two  inches  and  three-quarters  in  its  maximum  dia- 
meter. A  little  of  the  shell  is  preserved  on  the  east,  and  tlie  sutural 
line  is  excellently  well  shown. 

Gauduyckras  Denmanensk,  Whiteavcs. 

AMtiwnitci  Jukenii  ?  Hhnri>e.  WhitenvcH,  l«7!l.     Tlii.i  voluinc,  pt.  i,    p.  Ill,  pi.  II?,  fi(?(t. 

3,  3  a,  b  ;  imt  porhupw  not  tin-  tnio  A.  Jnkctii,  Sliiirpe. 
Ljitocera*  Jnkcsii,  Whiteaves.  18!Hi,     Trann.  Hoyiil  Sfio.  Caniula,   Srcond  ScrieM,    vol.  I, 

Hcot.  IV,  p.  129,  pi.  2,  fi(?M.  I  ami  2. 
Liitoceras  (Qaiidryceras)  peniiuinense,  WhiteaveH.  VM\.    (Ottawa    Naturalist,    vol.  xv, 

p.  32. 

Seven  fine  examples  of  this  beautiful  .species,  three  of  which  are  now 
in  the  Museum  of  the  Survey,  were  collected  at  Denman  Island,  near 
Hornby  I  land,  in  the  Strait  of  Georgia,  by  Mr.  Harvey,  four  in  1892 
and  three  in  1895.  A  characteristic  fragment,  also,  of  0.  Deninanpuxe, 
was  collected  at  Hornby  Island  by  Mr.  Harvey  in  1892.  A  small  speci- 
men, some  forty-three  millimetres  in  its  greatest  diameter,  collected  at 
Brennan  Creek,  V.  I.,  by  the  Rev.  G.  W.  Taylor  in  1901,  is  probably 
referable  to  ihis  8pecie.s.  The  only  other  specimen  of  this  shell  that  the 
writer  has  seen  is  the  fragment  from  Norris  Rock  referred  to,  under  the 
name  A  tntnonitea  Jukesii,  on  page  112,  and  figured  on  Plate  13,  of  the 
second  part  of  this  volume. 


sBterreich-Urigarns,  vol. 


Tetbagosites  TimotiieanusI  Mayor. 

Cfr.  Ammonites  Timothcnnus  (Mayor)  Piftet  and  Roiix.   1847.     Moll.  <les  Ori's  Vertu, 

&c.,  p.  39,    pi.  II,  fi(f.  0,  and  pi.  in,  fig.s.  1  and  2. 

Stoliczka.   1H65.   Cret.  Cephal.  S.  India,  vol.  i,  p.  146,  pi. 
73,  figs.  3,  4  and  6. 

"  *'  "  Fr.  Schmidt.     1873.     Petrif.  d«r  Kreide  von  Saclmlin,  p. 

14,  pi.  II,  figs  7-11. 

"  "  "  Whiteaves.     1870.    Thih  volume,  pt.  i,  p.  41,  ]A.  3,  figH.  2 

and  2  a. 

Cfr.  Lytocerat  Timotheannm,  Whiteaves.     1884.     Idem,  pt.   3,    p.    203  (which  see  for 

gome  synonyms  that  it  is  not  thought  desirable  to  reprint 
here). 

Cfr.  Lytoccras    (Tetrayonites)  Timotheanum.    Kossmat.   1894.     Beitr.  zur  l'alieot\t.  Oes- 

terreich-Ungams  und  des  Orients,  vol.  ix,  p.  133  (37),  pi. 
XVII  (ill),  figs.  11  and  13  a,  b. 

Four  specimens,  that  agree  very  well  with  Stoliczka's  description  and 
figures  of  Ammonites  Timotheanua,  have  recently  been  found  in  the 
Vancouver  Cretaceous.  The  specimens,  which  are  now  in  the  Museum  of 
the  Survey,  are,  at  any  rate,  essentially  similar  to  those  from  the  Queen 
Charlotte  Island  Cretaceous  that  are  referred  to  A ,   Timotheanus  in  the 
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first  part  of  this  volume,  and  to  Lytocertu  Timotheanum  in  the  third  and 
fourth,  Figure  2  of  Plate  iii  of  the  first  part  of  this  volume,  which 
was  intended  to  represent  a  amall  specimen  of  A.  Timotheanus  from 
Skidegate  Inlet,  is  however  not  very  satisfactory,  the  periodic  constrictions 
being  much  too  ilexuous  in  the  lateral  region.  In  fact,  the  only  difference 
that  the  writer  has  been  able  to  detect  between  the  specimens  from  British 
Columbia  and  Stoliczkas  figures  of  A,  Timolheanua  is  that,  in  the 
former,  these  constrictions  are  nearly  straight,  as  well  as  very  oblique,  un 
the  aides  ;  and  in  the  latter  they  are  slightly  curved.  And,  it  should  also 
be  borne  in  mind,  that,  according  to  Dr.  Kossmat,  the  geological  horizons 
of  Tetragonitea  TimotheanuH  are  the  Upper  Gault  _and  Ix)wer  Cenomanian, 
so  that  everywhere  else  than  in  Vancouver  Island,  the  species  would 
appear  to  occur  in  deposits  that  are  much  older  than  the  Nanainio  group 
or  Senonian. 

These  four  specimens  from  Vancouver  Island  may  be  briefly  indicated 
as  follows  : 

One  is  a  cast  of  the  interior  of  the  shell,  with  a  small  portion  of  the 
test  preserved,  collected  on  the  Puntledge  or  Comox  River,  near  Comox, 
by  Mr.  Harvey  in  189.0.  Its  maximum  diameter  is  fifty-eight  millimetres, 
it  shows  two  oblique  constrictions  anterioily,  but  at  some  distance  from 
the  aperture,  and  portions  of  the  sutunil  line  are  preserved  in  places. 

Two  are  specimens,  with  the  test  preserved  on  one  side,  collected  some 
ten  or  twelve  miles  up  the  Nanaimo  River  by  Mr.  Harvey  in  1901.  One  of 
these  is  seventy-four  millimetres,  or  nearly  three  inches  in  its  greatest 
diameter,  the  other  seventy-one  mm.  The  larger  one  shows  a  portion  of 
a  constriction,  at  the  aperture,  the  smaller  one  no  indication  of  any  con- 
striction, yet  the  latter,  in  shape  and  size,  is  extremely  similar  to  a 
specimen  from  Cumshewa  Inlet,  in  the  Queen  Charlotte  Islands,  collected 
by  Dr.  G.  M.  Dawson  in  1878,  which  shows  six  periodic  constrictions. 
j3oth  show  many  minute  oblique  strise  on  the  side,  parallel  with  the  direc- 
tion that  the  constrictions  always  take  in  British  Columbia  specimens. 

The  fourth  is  a  specimen  sixty-eight  mm.  in  its  maximum  diameter,  and 
showing  one  periodic  constriction,  near  the  aperture,  collected  by  the  Rev. 
G.  W.  Taylor,  at  Brennan  Creek,  in  1901. 

In  each  of  these  Vancouver  Island  specimens,  the  outer  volution  is  dis- 
tinctly subquadrate,  the  sides  and  the  siphonal  and  antisiphonal  region 
being  flattened. 

Stoliczka  (op.  cit)  says  that  it  is  only  the  young  shell  of  Ammonites 
Timotheanna  that  is  marked  with  from  six  to  seven  constrictions  (juniori- 
bus  6-7  Bulcatis;. 
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In  EaHtman's  translation  of  Zittel's  Text-book  of  Talwontology,  ''''^att 
regards  Tetragonitea  not  only  as  a  distinct  genus,  but  oh  the  type  of  .  .ew 
family  which  he  calls  the  Tetragonitidtc. 


)e  briefly  indicated 


PsEUDOPiiVLLiTES  Tndra,  Forbtis.      (Hp.) 

Ammonitci  Indtu,  ForbeH.   1845.     Troiis.  (Jeol.  3oc.  Ix>nd.,  Ser.   ii,  vol.  vii,  j>.  10>,  jil. 

XI,  tig.  7. 
II  !•        Htolizka.    18(15.    Crct.  Cephnl.  S.  India,  vol.   i,  p.  112,  pi.  i.vui, 

Hg.  2. 
II  II        Whiteaves,  18"!).     This  volume,  pt.  2,  p.  10",  pi.  13,  tig.  2. 

Lj/toceran  (PteHdophiillUct)  Indra,  Ko.>inmat.  18!I4.  Ht-itr.  zur.  I'alieont.  Oentcrrpich- 
Ungarns  unci  des  Oritrntn,  vol.  ix,  p.  Hi?  (41),  pi.  xvi  (ii),  figs.  6 
a,  Ij,  7,  8,  a,  h,  II,  ((,  hi  pi.  .wii  (ill),  figs,  t),  and  7,  <(,  h ;  and  pi. 
xviii  (IV),  tig.  3. 

A  few  additional  specimens  of  this  species  wore  collected  at  Hornby 
Island,  by  Mr.  Harvey,  between  the  years  1890  and  1896,  and  determined 
by  the  writer.  Most  of  these  are  now  in  the  Provincial  Museum  at 
Victoria.  Dr.  Kossmat,  also,  says  that  he  saw  a  specimen  of  I'.  Indra, 
collected  at  Vancouver  Island,  by  Sir  James  Hector,  in  the  Natural 
History  Department  of  the  British  Museum  at  South  Kensington.* 


Heterocguas  elongatu.m.     (N.  Sp.) 

Plate  44,  tig.  2. 

Hcteroceras  Conradi,  Whitoaves.     1^70.    This  volume,  pt.  2,  p.  100,  pi.  12 ;  but  probably 
not  Avimoiiceratitcs  Conradi,  Morton  (183!)). 

Shell  composed  of  a  calcareous  tube,  which  is  at  first  coiled  in  a  regular 
elongated  spiral,  as  in  Turrilitea,  but  which  is  ultimately  free  and  partially 
uncoiled.  Spiral  portion  either  dextral  or  sinistral,  narrowly  elongated, 
longer  than  wide ;  volutions  rounded,  ventricose  and  inflated  externally, 
rather  obliquely  coiled,  in  contact  at  the  suture,  but  with  a  narrow  um- 
bilical cavity  or  perforation  between  them.  Uncoiled  portion  and  sculp- 
ture of  both  portions,  as  previously  described  on  page  101  of  the  second 
part  of  this  volume. 

The  specimens  collected  by  Mr.  Richardson,  which  were  referred  to 
Heteroceraa  Conradi,  are  very  imperfect  and  do  not  shew  the  shape  and 
proportions  of  the  spire,  or  closely  coiled  portion  of  the  shell,  at  all  well. 
This  feature  is  much  better  seen  in  two  sinistral  specimens  from  Hornby 
Island,  collected  by  Mr.  Harvey,  in  1895,  and  especially  in  the  one  figured 
on  Plate  44,    The  discovery  of  these  two  fossils  has  led  to  the  conclusion 

•  Jahrbuch  der  K.  K.  Geologischen  Reichsanstalt,  Wien,  1894,  bd.  XLiv,  heft  ill,  p. 
472. 
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thut  they  and  the  specimens  collected  liy  Mr.  Richiirdson,  are  probably 
distinct  from  .Morton's  A  imnoncnrntites  Conradi,  and  it  now  seems  desirable 
to  distinguish  the  former  by  a,  different  and  new  specitic  name. 

The  general  contour  and  mode  of  coiling  of  //.  elonrja/Hin  seem  to  bt« 
essentially  similar  to  those  of  Ifeterocertm  jwlyplocuin,  Schluter,  which  is 
the  type  of  Hyatt's  recently  proposed  genus  Jioxtryc/iocercM. 

Mr.  Harvey  writes  that  helms  collected  many  specimens  of  this  species 
on  the  Puntledge,  or  Corao.x  River,  near  Coraox,  V.  I.,  a  previously 
unrecorded  locality  for  it. 

HETEnocuiiAs  HonvnYENSE,  Whiteaves. 

Plate  42,  Hgs.  1,  2,  3  and  4. 

Hcleroccrat  Hornhi/ense,  WhiteaveM.  Ic'Jj.     Canail.  Uec-.  of  He,  vol.  vi,  ;>.  ;^lfi. 
Hi'terociras  pci'vrraitvi,  WhiteavvH.  \H'X).     Idi'iii,  |>.   >17.    Sinistrftl  variet..'. 

Oriijinal  descriptions  : 

II.  Iloriibyevne.  "  Shell  dextral,  depressed  turbinate,  Fnuch  broader 
than  high,  and  composed,  so  far  as  is  known,  of  five  or  six  rounded,  ven- 
tricose  volutions,  which  are  in  close  contact  but  without  embracing ;  spire 
moderately  elevated  ;  umbilicus  broad  and  deep,  exposing  the  whole  of 
the  inner  volutions. 

"  Surface  marked  with  simple  and  not  very  flexuous  transverse  ribs. 
Upon  the  last  volution  one  or  two  continuous  ribs  without  tubercles 
alternate  with  a  rib  or  pair  of  ribs  which  bears,  or  bear,  a  small  but 
rather  prominent  tubercle  on  each  side  of  the  periphery.  Usually  two 
ribs  coalesce,  both  above  and  below,  at  each  tubercle,  but  occasionally  a 
single  thickened  rib  bears  a  pair  of  tubercles.  In  places,  also,  where 
the  test  is  preserved,  the  surface  is  seen  to  be  marked  with  fine  raised 
lines,  parallel  to  the  ribs.      Sutural  line  unknown. 

"  Maximum  breadth  of  the  outer  volution  of  the  largest  specimen  col- 
lected, nearly  two  inches  and  three-quarters. 

"  Hornby  Island,  W.  Harvey,  1894  ;  two  specimens,  one  with  most  of 
three  volutions,  and  the  other  with  the  whole  of  four  volutions  and  a 
part  of  the  fifth  preserved." 

H.  perveraum.  "  Shell  sinistral,  but  in  other  respects  essentially  similar 
to  that  of  the  preceding  species. 

"Hornby  Island,  W.  Harvey,  1894;  a  single  specimen  about  an  inch 
and  three-quarters  in  its  maximum  diameter,  with  nearly  the  whole  of 
one  volution  remarkably  well  preserved. 
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"  It  is  not  at  all  unlikely  that  tlin  early  vuiutioti.s  of  //,  //onily'Hi"' 
may  1)6  coiUd  indillerentiy  to  tiiti  rij^lit  or  let't,  and  if  so,  that  this  may  b«' 
a  mero  siniHtral  variety  of  that  species." 

In  one  of  the  type.i  of  //.  J/urn/ijj'n.i';  it  may  lie  added,  the  suininitMof 
many  of  the  ribs  are  curiously  llattened  downward,  and  thi>s  has  since 
been  found  to  bo  quite  a  eharaeteristic  feuturn  of  the  species. 

The  fore;,'oing  descriptions  refer  exclusively  to  the  spirally  coilo<l  por- 
tion of  the  shell,  the  only  part  that  was  then  known.  Since  they  were 
written,  the  writer  has  sfen  a  few  additional  specimens  of  the  species 
t'rurn  Hornby  Island,  the  only  locality  at  which  it  is,  so  far,  knowti  to 
occur.  Two  of  these,  which  are  now  in  the  Museum  of  the  Survey,  are 
of  special  interest.  One  is  a  sinistndly  coiled  speoinieu,  with  a  considor- 
iible  portion  of  two  and  a  half  of  the  earlier  volutions  preserved,  collected 
hy  Mr.  Harvey  in  1895.  This  specimen,  the  original  of  figure  3  on  Plato 
42,  has  convinced  the  writer  that  //.  pfrvernnin  is  only  a  sinistral  vaiiety 
of  //.  lIornhyenHe,  The  other,  which  is  represented  by  figure  1  on  the  same 
Plate,  is  by  far  the  largest  specimen  that  the  writer  has  seen,  and  was  col- 
lected by  Dr.  BeadnoU  in  1895.  It  is  also  in  the  Museum  of  the  Survey,  and 
is  septate  throughout.  It  shews  that  //.  Ilornbyenfte  (like  //.  elomjatmn) 
is  at  first  spirally  coiled,  but  that  the  calcareous  tube  of  which  it  is  com- 
posed becomes  free,  deflected,  and  bent  abruptly  on  itself  j-omewhat  like 
the  anterior  and  terminal  end  of  a  Hamites  or  A)icijloceraH,\)eiore  the 
commencement  of  the  body  chamber.  Unfortunately  in  this  specimen  (as 
in  that  of  //.  elonffatum  figured  on  plate  12,  figs.  1  and  la  of  the  second 
part  of  this  volume)  the  deflected  part  of  the  shell  is  completely  broken 
away  ani  entirely  disconnected  from  the  spiral  portion,  so  that,  in  each 
case,  it  is  dirticult  to  get  a  clear  idea  of  the  exact  shape  of  the  shell 
before  it  was  broken.  The  tubercles  on  each  side  of  the  periphery  or 
venter,  in  this  largo  specimen,  are  narrowly  elongated,  in  a  direction  par- 
.dlol  to  the  ribs  of  which  they  form  a  part.  A  transverse  section  of  the 
deflected  portion  is  nearly  circular  in  outline,  and  the  lateral  diameter  of 
the  aperture  is  a  little  over  an  inch  and  a  half.  Here  and  there  small 
portions  of  the  septation  are  exposed,  but  in  no  place  can  a  continuous 
Hutural  line  be  traced. 

It  may  be  that  the  spiral  portion  of  the  shell  is  more  narrowly  elon- 
gated than  was  at  first  supposed,  and  that  this  species  also  may  prove  to 
be  referable  to  Hyatts'  genus  Boatrychoceraa. 
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Hamitkm  oimtkictl'h,  Jinibii. 

I'lttt*-  41,  Kft.  3. 

Hamitei  eiflindraeeim  f  D»'fnine«.     Whitpuvot.     IH"',).     Thin   voluiiu',    |it,  2,   p.   113,   |>l. 
XIV,   Hk*.    2  and  '2  a;    liiit  nut  H.  nilindntrtvi  of  lJ<<frani«  i<r 
d'Orhigfny. 
Uumittt  oltitricluB,  Jiintio,     1H04.     lit'itr.  r.iir    Ki-niii.  <l)'r  Kaiiiiii  ilcr  Krcirlrfi>nn.  von 
Hokkaido,   in    DanivH  nnd  Kiiynor's    l>itii<>>>ntol.   Alilian'll.,  X.  S(*r., 
vol.  VI,  p.  ;w,  pi.  7  (a:l>,  Hgo.  2  niHl  '2,t-h. 
Hamilti  ohtlriclui,  \Vhit«aVHn.     18!W.     Triinn.  R'lyul  Hooifty  of  Canada  for  XH'Xt,  .Srcond 
HoriuH,  vol.  I,  nuct,  4,  p.  l.'W, 

"  Posterior  extremity  of  the  shell  utikiiuwn,  the  prolonj{ed  and 
reflected  portions  slender,  straight,  alinoHt  circular  in  outline  in  trans- 
verse section,  unless  when  abnormally  compressed,  and  separated  from 
each  other  by  a  space  about  equal  in  width  to  the  maxiinuai  diameter  of 
the  reflected  portion,  near  the  aperture. 

"  Hurface  marked  by  prominent,  narrow,  simple  and  rarely  bifurcating 
transverse  ribs,  which  are  rounded  at  their  summits  and  .separated  by 
rather  deep  concave  furrows.  Besides  the  ribs,  or  rather  furrows,  there 
is  a  single  transverse  constriction  on  the  reflected  portion  of  the  shell. 
On  the  prolonged  portion  the  ribs  are  about  one  millimetre  apart,  but 
on  the  reflected  portion  they  are  nearl}'  two  millimetres  apart. 

"Sutural  line  as  represented  on  Plate  14,  fig.  2  a,  of  the  second  part 
of  "  this  volume. 

"Sucia  Islands,  J.  Richardson,  1874  :  one  crushed  specimen,  with  the 
sutural  line  well  preserved.  North-west  side  of  Hornby  Island  W. 
Harvey,  1893:  two  good  specimens,  one  of  them  apparently  free  fr^ni 
distortion.  All  three,  upon  the  whole,  agree  remarkably  well  with 
Jimbo's  description  and  figures  of  //.  obatrictus,  although  in  that  species 
there  are  two  transverse  constrictions  of  the  prolonged  portion  of  the 
shell,  as  well  as  one  on  the  reflected  portion,  and  the  lobes  and  saddles  of 
its  sutural  line  are  perhaps  not  quite  so  numerously  incised  as  those  of 
the  specimen  from  the  Sucia  Islands."  (Whiteaves,  1896,  op.  cit.  supra, 
pp.  130  and  131.) 

Quite  recently  the  Imperial  University  of  Tokio,  per  Mr.  H.  Yabe,  has 
presented  to  the  Museum  of  the  Survey  an  authentic  Japanese  specimen 
of  H.  obstrictua.  This  specimen,  though  only  a  cast  of  the  interior  of 
the  shell,  with  no  portions  of  any  of  the  sutural  lines  preserved,  seems  to 
be  essentially  similar  to  and  practically  indistinguishable  from,  the  speci- 
men collected  at  the  Sucia  Islands  by  Mr.  Richardson, 
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laiU  for  \H'X>,  Hwoiid 


l)lPI.0MO<;KRAa    NOTAIIILB.    ( N.   Sp.) 

I'liUt'  44,  tittn.  4.  4 'I  iii\il  4'.. 

Shell  very  lftr>{o  when  perfect,  Huboylinirisiii  atid  trRriHvcrsoly  rihlMul, 
ribs  Htiiiple,  leaving  no  impre.sN  upon  the  cast.  The  only  Hpocimen  known 
til  the  writer  i^^  ii  nearly  Htniight  piece  of  the  prolonged  jKirtion,  from 
Hornby  iHlund,  nliout  ten  inches  and  three-quarturH  long,  and  Heptato  for 
l)V  far  the  grrater  portion  c)f  its  length.  It  is  slightly  coniprt'HMrd  at  th»' 
lidoH,  broadly  oval  and  not  fai'  from  circular  in  triinsverMo  m'clion.  Xcar 
the  smaller  end  it  nieaHures  forty-seven  inillimetr«'M  in  its  dianictt'r  from 
the  Hiphonal  to  the  antisiphonal  side,  and  thirty-eight  mm.  in  its  lateral 
iliaineter.  Near  the  larger  end  the  correHponding  ineasur«ment,s  aio 
tifty-fivo  mm.  by  forty-nix. 

The  ribs  are  numerous,  closely  and  regularly  di8posc<l,  nearly  trans- 
verse, but  slightly  oblique,  rounded,  and  about  as  wide  as  the  shallowly 
concave  grooves  between  them.  On  the  middle  of  each  side  there  are 
about  eight  and  a  half  ribs  to  the  inch  near  tno  smaller  end,  and  seven  at 
the  larger.  In  addition  to  the  ribs  there  are  two  widely  distant,  narrow, 
transverse  constrictions,  running  parallel  witli  them. 

The  suturul  lines,  although  well  preserved,  and  exposed  over  a  con- 
siderable portion  of  the  surface  of  one  side  of  the  specimen,  are  so  com- 
plicated and  crowded  that  it  is  almost  impossible  to  follow  any  one  oi 
them  (|uite  continuously  from  the  siphonal  to  the  antisiphonal  side.  A 
careful  study,  however,  show  that  the  septation  of  this  specimen  is  essen- 
tially similar  to  that  of  llaniites  cy/inrfracew»,  as  figured  by  d'Orbigny  on 
Plate  136,  figure  4,of  the  Atlas  to  the  first  volumeof  the"TerrainsCretaces,'' 
which  is  the  type  of  Hyatts  recently  proposed  genus  Di/jlotnoceras.  In 
both  there  are  six  lobes,  viz.,  two  large  laterals  (the  "  lateral  superieur  " 
and  the  "  lateral  inf^rieur  "  of  d'Orbigny)  on  each  side  ;  one  siphonal  lobe 
and  one  antisiphonal.  In  both,  also,  the  two  lateral  lobes,  on  each  side, 
are  very  nearly  equal  in  size.  But  the  lobes  and  saddles  of  the  Hornby 
Island  specimen  are  still  more  numerously  incised  than  are  those  of  the 
French  fossil,  and  this  may  be  easily  seen  by  comparing  the  siphonal 
saddle,  the  largest  of  the  three  accessory  saddles  between  the  first  and 
second  laterals,  and  the  antisiphonal  lobe,  of  both.  The  figure  of  the 
siphpnal  saddle  of  H.  cylindraceus  in  the  Atlas  to  the  Terrains  Crc^taces, 
for  example,  represents  it  as  entire  at  the  summit  and  only  twice  incised 
on  each  side,  whereas  in  the  Hornby  Island  specimen,  the  same  saddle  is 
twice  incised  at  the  summit  and  four  times  on  each  eide. 

North-west  side  of  Hornby  Island,  the  specimen  described  and  figured, 
which  has  most  of  the  test  preserved  on  one  side,  but  very  little  on  the 
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other.  It  was  coUectod  Ity  Captain  Gardner  wlio  kindly  lent  it  to  ihe  writer 
for  examination  and  description  in  1H!>8,  and  since  then  it  has  been 
returned. 

This  remarkable  fossil  is  evidently  much  more  closely  allied  to  the 
Ilainites  cylindraceus  of  European  authors  than  is  the  small  and  slender 
specimen  from  the  Sucia  Islands  that  the  writer  once  doubtfully  referred 
to  that  species.  The  former  .seems  to  differ  from  H.  cylindraceus  only  in 
its  much  more  distinctly  defined,  tliough  rather  narrow,  annular  costiv, 
and  in  the  more  numerous  incisions  in  the  lobes  and  saddles  of  its  sutural 
line.  It  may  prove  to  be  nothing  more  than  a  local  or  geographical 
variety  of  //.  cylindraceun.  D'Orbigny  describes  the  ribs  of  that  species 
by  the  phrase  "  costis  simplicibus  evanoscentibus,"  and  gives  the  length 
of  a  specimen  as  320  ram.,  or  not  ([uite  thirteen  inches.  Pictet,  on  page 
99  of  the  second  volume  of  the  Paleontologie  Suisse,  says  that  the  ribs  of 
//.  cylindraceus  are  "  ties  effacc^s," 


Anisockuas  Cooi'Kiii,  Oabb.    (Sp.) 

Plat.)  4;i,  fi«.  1. 

.''  Amrnoniteii  Coopcri,  Oabb.     1H({4.    (if-ol.  Siiiv.  Ciilif.,  I'alieont.,  vol.  I.,  p.  C!),  jil.  14, 

figH.  23  and  '2'.i(i. 
i  Hamites  Vancovvercnsii,     (labb,     18<M.     Idi'in,  vol.  r,  )).  70,  pi.  IH,  fig.  18. 
?  HamitCH  (^  Anci/hccnmJ  VawouirrniHiii,  (tabb.     IHG!).     Idem,  vol.  II,  p.  212. 
Httcroceras  Coopcri  (Gahh)    Vlufl'.     1H70.     Hull.  Geol.  and  Geogr.  Surv.  Territ.,   vol.  ii, 

p.  ;!(>7,  pi.  .'i,  figH.  7  and  7  «. 
Aniioceras  Vancouvercnui:!,  Whiteavcw.    18!).").   Canad.  Rec.  Sc,  vol.  vi,  p.  313,  pi.  it ;  and 
(18!HJ)  TranK.  Tloyal  Hoc.  Canada  for  1803,  Second  Series,  vol.  i, 
Rect.  IV.  |i.  131. 

The  name  "  ?  Ammonites  Cooperi  "  was  proposed  V)y  Gabb  for  two  or 
three  very  much  compressed  fragments  from  near  San  Diego,  the  best  of 
which  is  figured  on  Plate  14  of  the  first  volume  of  the  Palaeontology  of 
California.  This  fragment  does  not  give  the  least  idea  of  the  shape  of 
the  shell,  when  entire,  and  its  sculpture  is  thus  described.  ''The  surface 
is  ornamented. by  two  rows  of  nodes  (on  the  side?)  with  ribs  extending 
across,  some  passing  through  one,  some  through  two  of  the  nodes :  while 
others  originj,te  in  one  and  end  in  another.  By  the  peculiar  arrange- 
ment of  the  ribs,  there  are  about  a  third  more  on  the  middle  of  the  frag- 
ment than  on  the  margins."  A  portion  of  the  sutural  line  of  this 
specimen  is  also  described  and  figured. 

In  the  same  volume,  Mr.  Gabb  describes  and  figures  a  specimen  from 
Comox,  which  seems  to  have  a  very  similar  kind  of  soulpture,  under  the 
name  Hamitea  Vancouverensis.  The  figure  of  this  specimen  shews  one 
straight  limb  abruptly  bent  on  itself,  as  in  l/amites,  but,  in  the  second 


337 


jnt.,  vol.  1.,  1).  G'J,  1)1.  14, 


volume  of  the  Palreontology  of  California,  Mr.  (Jal)l)  refers  it  <loubtfully 
to  AncylDCeraa.  Its  surface  is  said  to  be  "marked  by  numerous  sharp 
ribs  crossing  the  shell,  inclined  obliquely  forwards  ;  well  marked,  but 
diminished  in  size  on  the  ventral  side ;  larj;est  laterally  ;  each  rib  carry- 
ing a  small  flattened  tubercle  on  the  latero-dorsal  an^'le ;  some  ribs  in  the 
curve,  on  the  ventral  side,  exhibit  a  tendency  to  tuberculation,  but  the 
shell  beinj;  broken  ofiF  at  that  point,  their  presence  cannot  be  certainly 
determined.  Interspace's  l)etween  the  ribs  broadly  concave."  Its  septum 
is  said  to  be  unknown. 

Mr.  Meek,  in  1876,  referred  a  large  fragment  from  Coniox,  "with 
much  doubt,  to  the  species  described  by  Mr.  Gabb  under  the  name 
Ammonites  ?  Cooperi"  and  describes  and  figures  it  under  the  name 
Heteroceras  Cooperi.  This  fragment  does  not  give  any  idea  of  what  the 
shape  of  the  entire  shell  was  like.  Its  surface  is  said  to  be  "ornamented 
by*moderately  distinct  annular  costse,  which  pass  around  rather  obli(iuely. 
Two  rows  of  nodes  also  occur  on  the  outer  or  dorsal  side,  at  which  points 
the  costie  usually  bifurcate." 

In  1893  and  1895  a  few  much  more  perfect  specimens,  which  the  writer 
has  identified  with  ffamiies  Vancouverenna,  were  collected  at  Hornby 
Island,  and  two  of  these  were  described  at  some  length,  under  the  name 
Anigoceras  Vancouverense,  in  the  "  Canadian  Record  of  Science,"  for  April, 
1895.  In  this  publication  the  largest  and  most  perfect  of  these  speci- 
mens, which  has  since  been  presented  to  the  Museum  of  the  Survey  by 
ilr.  Harvey,  is  figured  in  outline.  This  specimen,  it  is  stated,  "  has 
convinced  the  writer  that  Hamites  Vancouverenais  is  a  true  Anisoceras, 
allied  to  A.  armatum,  Sowerby,  but  devoid  of  lateral  tubercles,  also  that 
the  fragment  from  Comox  described  and  figured  by  Meek  as  Heteroceras 
Cooperi,  is  probably  a  small  piece  of  the  abruptly  bent  part  of  Anisoceras 
Vancouverense.  "  A  similar  fragment,"  now  in  the  Survey  collection, 
"  was  collected  quite  recently  by  Mr.  Harvey  at  Hornby  Island.  "  It  is 
most  likely  also  that  the  fragments  of  the  shell  of  a  cephalopod  from  the 
Chico  group  of  California,  for  which  Gabb  proposed  the  name  Ammonites 
Coo}eri,  are  distorted  pieces  of  A.  Vancouverense,  and  if  that  be  the 
case  the  laws  of  priority  may  require  that  the  species  shall  be  called 
Anisoceras  Cooperi,  Gabb,  (sp.),  as  the  description  of  Gabb's  Ammonites 
Cooperi  immediately  precedes  that  of  his  Hamites  Vancouverensis."  On 
the  "  similar  fragment "  from  Hornby  Island,  referred  to  in  the  foregoing 
quotation,  the  tubercles  or  nodes  on  each  side  of  the  venter  are  so  prom- 
inent, conical  and  pointed  as  to  suggest  the  idea  that  they  are  spine  bases. 

Since  the  paper  in  the  "  Record  "  was  written,  the  writer  has  seen  three 
additional  specimens  of  this  species  from  Hornby  Island,  two  of  which 
have  been  presented  to  the  Survey  Museum.     One  of  these  is  the  beauti- 
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ful  fossil  figured  on  Plate  43,  which  was  collected  by  Mr.  F.  W.  Robbins 
in  1893.  Another  is  a  well  preserved  example  of  an  unusually  small 
variety  of  the  species,  collected  by  Dr.  Beadnell,  and  presented  to  the 
Harrogate  Museum  in  England.  Through  the  liberality  of  the  authorities 
and  members  of  that  institution,  however,  and  with  Dr.  Beadnell's  con- 
sent, this  interesting  and  in  its  way  unique  specimen  has  been  permanently 
transferred  to  the  Survey  collection.  It  is  imperfect  at  both  ends,  and 
measures  not  quite  three  inches  and  a  half  in  its  greatest  length,  by 
about  two  inches  in  its  maximum  breadth.  At  the  end  the  farthest 
removed  from  the  bend,  the  distance  between  the  two  limbs  is  not  more 
than  five  millimetres.  On  the  prolonged  limb  the  ribs  are  unusually  fine 
and  numerous,  but  on  the  anterior  portion  of  the  reflected  limb,  and 
especially  near  the  aperture,  they  rapidly  become  more  distant  and  less 
numerous.  At  the  smaller  end  of  the  prolonged  limb  a  small  portion  of 
the  septation  is  exposed,  but  no  considerable  portion  of  a  continuous 
sutural  line  can  anywhere  be  traced.  No  other  specimen  that  the  writer 
has  seen,  shews  any  vestige  of  the  septation. 


Anisoceras  subcompressum,  Forbes.     (Sp.) 

Plate  45,  figs.  1,  1  a,  and  1  b. 

Hamitet  subcwiipressum,  E.  Forbes.    1845.     Trans.  Geol.  Soc.  Lond.,  Second  Series,  vol. 

VII,  p.  116,  pi.  XI,  fig.  6. 
Anisoccrm  Indicuni,  Stoliczka  (1863)  non  Forbes.    Cret.  Cephal.  S.  India,  vol.  I,  p.  181, 

pi.  L.<xxv,  figs.  1-5. 
Hamitei  (Anisoceras)  $uh"oraprcss'ura  (Forbes)  Kossmat.   1894.     Reitr.   zur.   Palteont. 

Oesterreich-Ungarns  und  des  Orients,  bd.  ix,  p.  146  (49),  pi. 

XIX  (v),  figs.  10,  a-h,  11  ab,  and  12. 

Trent  River,  V.I.,  below  the  Falls,  J.  Richardson,  1872  :  one  specimen. 
Puntledge  or  Comox  River,  near  Comox,  V.I.,  W.  Devereux,  1890,  the 
specimen  figured  ;  and  S.  J.  Cliffe,  18{>3  (?),  one  specimen ;  the  property 
of  the  Provincial  Museum  at  Victoria,  V.I. 

The  most  perfect  of  these,  the  specimen  figured,  is  at  first  coiled  in  an 
irregular,  loose,  open  spiral,  but  it  rapidly  straightens  out  afterwards 
towards  the  aperture.  It  consists  of  rather  more  than  one  volution,  which 
is  not  coiled  upon  quite  the  same  plane,  its  earliest  portion  being  curved  a 
little  to  one  side.  In  the  specimen  from  the  Trent  River,  however,  the 
straighter  anterior  portion  is  a  little  twisted  laterally.  The  surface  of 
all  the  specimens  is  marked  by  thin,  sharp  and  simple  transverse  ribs, 
with  concave  grooves  between  them.  In  most  of  the  specimens  the  ribs 
are  somewhat  distant  over  the  whole  of  the  surface,  but  in  the  specimen 
figured  they  are  comparatively  close  together  posteriorly.  Septum  un- 
known. 
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These  .specimens  can  scarcely  be  sati.'jfactorily  distinguished  fioni  tli« 
Anisoceras  which  Stoliczka  describes  and  figure.s  under  the  iiiinie  ^i.  /n>li- 
cuin  in  the  "  Palivontologia  ludica,"  but  wliicii  Kossnmt  .says  i.s  tlie  //"- 
mitea  subcompreisus  of  E.  Forbes.  Dr.  Kossnmt,  who  has  kindly  compand 
two  of  those  from  Comox  with  Indian  specimens,  has  couic  to  tlie  saiue 
conclusion.  "The  specimens  from  Vancuuvor,"  lu'  writes,  "  agr.  c,  wlun 
adult,  in  all  features  with  Forbes'  //.  giibcoiit/ircstins,  but  in  youn^'  stii::;< .; 
their  section  is  almost  circular,  whilst  the  true  J/.  nuhci>iiij)rrs,-<iiK  hiis 
la  all  stages  a  compressed,  oval  section.  "  The  Vancouver  specimen  s 
therefore,  are,  to  a  certain  extent,  intermediate  between  //.  Indi'ii.^  and 
JI.  subcompressim,  but  are  more  connected  with  the  latter.  They  seem, 
also,  to  have  some  constrictions,  which  are  a  common  feature  of  //.  siih- 
compressus," 


Baculites  Chicoensis,  Trask. 

Iltculitcs  Chico'.mtis  Trartk.  IS.'jC.     I'mo.  San  Franciiito  Acad.  Nat.  Sc 
Baculites  ovatuii{ii!xy':)  Meek.  18.")7.     Trans.  Albany  Inst.,  vol.  IV,  p. 
Bitinlites  inomatm,  Mec-k.     Itjdl.     Pioc.  Acad.  Nat.  So.  IMiilad.,  vol. 
H<iculitcs  occidnUalix,  Meek.  liStJl.     Idem.  p.  10. 
Hiicahtes  Chicocnuia,  Gabb.  18li4.     (Jeol.  Siirv.  Calif.,  I'alitont.,  vol.  i, 

27,  2i)  and  29  a  ;  and  pi.  17,  tigs.  27  and  27  ". 
Meek.  187fi.     Bidl.  Geol.  and  Geogr.  Surv.  Ten., 

4,  figs,  2  and  2  a,  b,  c. 
liiiculites  occidentalis,  Meek.    187<>.     Idem.  p.  366,  pi.  4,  figs.  ],]«,'/ 
llitntlites  Chicocmis,  Whiteaves.     1870.     This  volume,  pt.  2,  p,  114. 
ll'iruUUii  occidentuUn,  Whiteaves.     187!).     Idem,  p.  11."). 
Bnculitcs  Chicoensis,  C.  A.  White.     1889.    Bull.  U.S.  Geol.  Suiv.,  X( 


,  p.  .Nj. 
48. 

XIII,  p 

p.  f^'i. 

VIPJ.     II, 


pl.  2,  Hk.  1'. 
.  ItJ. 

I'l.  II,  tin.--. 

p,  oi;i,  pl. 


.  51,  p.  47. 


Since  the  second  part  of  this  volume  was  written,  the  writer  has  seen  a 
few  additional  specimens  of  Jiaculites  collected  at  Comox  by  Lady  Dou- 
glas in  1889,  at  Hornby  Island  by  Mr.  Harvev-  in  1894,  and  at  the  Sucia 
Islands  by  Dr.  Newcombe  in  1894.  These  are  here  referred  to  B.  Chi- 
coensis, in  accordance  with  the  opinion  expressed  by  Dr.  C.  A.  White  in 
1889  (op.  cit.  supra),  in  which  the  writer  fully  concurs,  that  he  has 
"  much  doubt  whether  there  is  more  than  one  species  of  Baculites  in  the 
Vancouver  group." 

HoPLiTEs  Vancouvbkkn.sis,  Meek.     (Sp.) 

Ainmonitrs  Vancouver  ens  is.  Meek.  1801.     Proc.  Acad.  Nat.  Sc.  Philad.,  vol.  xni,  p.  317. 
I'hicenticeras  Vancouverense,  Meek.     1870.     Bull.  Geolog.  and  (ieogr.  Surv.  Terr.,  vol. 

II,  p.  370,  pl.  6,  figs.  1,  1  a-c. 
AmiiioniteB  Vancoui^erentis,  Whiteaves.    1879.    This  volume,  pt.  2,  p.  103. 
IJopUtes   Vancouvercnsis,  Whiteaves.  1893.    Trans.  Royal  Soc.  Canada  for  1892,  vol.  x, 

sect.  IV,  p.  118. 

A  few  speciirens  of  this  shejl  were  collected  at  the  Sucia  Islands  by 
Dr.  C.  F.  Newcombe  in  1894  and  1896. 
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Genus  Pachydiscus,  Zittel  (1884). 

A.  Normal  forms,  in  which  the  cast  of  the,  interior  of  thn  shell 
is  unijorndy  devoid  of  transverse  and  periodic  constrictions. 


PAcnvDiscua  Otacodensis,  Stoliczka.     (Sp.) 

Plate  16,  fig.  1. 
Aiiimonitct  Otacodensis  (pars)  Stolic/.ka.  1805.   Cret.  Cephal.  S.  India,  vol.  i,  p.  109,  pi. 

Liv,  figs.  3  and  4,  and  pi.  tvi  (but  not  pi.  i.vii) ;  fide  Kossniat. 
Pachyliscui  Otacodensis,  KoBsmat.    1894.    Jahr.  K.  K.  Geol.  Reichfanstalt  Wien,  vol. 

44,  p.  472. 
Puchydiscns  Otacodensis,  Whiteaves.     1896.    Trans  Royal  Soc.  Canada  for  189.5,  Second 

Series,  vol.  I,  sect,  iv,  p.  131. 
Pachydiscus  Otacodensis,  Kossinat.    1897.     Beitr.  znr  Palteont.      Oesterreicli-Ungarn.s 

und  des  Orients,  p.  98  (163,  pi.  xvi  (xxii),  figs.  1  a  and  1  b  ;  and 

pi.  XVII  (xxiii)  fig.  1. 

Two  specimens  from  the  Vancouver  Cretaceous  have  been  identified 
with  this  Indian  species  by  Dr.  Kossmat.     One  of  these,    which   the 

writer  has  not  seen,  is 


said  to  he  a  fine  apeci 
men  collected  at  Nanai- 
mo,  V.  I.,  by  Sir  Jame.s 
Hector  (presumably  iu 
1860)  nnd  now  in  the 
Natura  History  De- 
partment of  the  Britisli 
Museum.  The  other, 
No.  14  of  the  small  series 
of  Ammonites  sent  to 
Dr.  Kossmat,  and  the 
original  of  figure  1  on 
Plate  46,  is  a  well  pre- 
served specimen  collec- 
ted at  Hornby  Island, 
by  Mr.  F.  W.  Robbin.s, 
in  1895,  and  presented 

Fia.  20.— PachydiscuB  Otacodensis.  Outline  of  transverse  ^7  J"™  ^  *l'e  Museum 
section  of  the  outer  volution,  near  the  aperture,  of  the  of  the  Survey.  It  mea- 
specimen  from  Hornby  Island  represented  on  Plate  46.   gures  about  five  inches 

and  a  half  in  its  grea- 
test diameter,  and  its  aperture  is  higher  than  wide,  elliptic  subovate, 
but  deeply  emarginate  by  the  encroachment  of  the  preceding  volution. 
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Canada  for  1895,  SecoiKl 


Its  umbilicus,  whicli  is  rather  deep  and  step-shaped,  has  n  rounded 
margin,  and  occupies  about  one-fourth  of  the  whole  diameter.  On  the 
outer  volution  the  surface  markings  consist  of  distant,  narrow,  low 
and  rather  Hexuous,  transverse  ribs,  which  become  fainter  witli  age 
and  are  almost  obsolete  near  the  aperture.  On  the  periphery  or  siphonal 
region,  at  a  short  distance  from  the  aperture,  six  of  the  riba  are  from  nine 
and  a  quarter  to  twelve  and  a  quarter  millimetres  apart.  The  spaces 
between  these  ribs  are  comparatively  broad  and  nearly  flat,  and  where  the 
test  is  preserved,  the  interspaces  are  marked  with  a  few  obscure  minute 
transverse  riblets,  or  small,  faint,  rounded  and  very  slightly  raised  ridges, 
that  are  parallel  to  the  ribs. 

In  the  Museum  of  the  Survey  there  are  four  other  specimens,  which, 
in  the  writer's  judgment,  possess  essentially  similar  characters,  and 
therefore  are  probably  also  referable  to  P.  Otacodensis.  Three  of  these 
are  from  the  Comox  River,  near  Comox,  V.I.,  collected  by  Mr.  Harvey 
in  1893  ;  and  one  from  Hornby  Island,  collected  by  Mr.  Harvey  in  189."). 

The  figured  specimen  presented  by  Mr.  Robbins,  has  been  examined 
by  Dr.  Kossmat,  who  has  forwarded  the  following  notes  in  regard  to 
it.  "  No.  14  agrees  in  all  essential  characters  with  the  types  of  P. 
Otacodensis  found  near  Otacod  in  the  collection  of  Mr.  Worth.  Some- 
times the  umbilical  wall  of  the  Indian  specimens  is  somewhat  higher 
than  in  No.  14,  but  this  character  is  variable,  and  I  have  before  me,  also, 
shells  which  agree  in  this  feature  with  your  specimen.  The  ribs  of  No. 
14  fade  off  near  to  the  umbilical  wall,  whilst  in  most  of  the  Indian  speci- 
mens they  reach  down  only  to  the  middle  parts  of  the  sides  ;  but  I  have 
seen  in  the  Hector  collection,  a  Canadian  specimen,  (mentioned  in  my 
paper  in  the  Jahrbuch  K.  K.  Geol.  R'^ichsanstalt)  showing  the  same  style 
uf  sculpture  as  the  Indian  specimens,  and  there  are,  on  the  other  hand, 
individuals  of  otherwise  typical  P.  Otacodensis,  with  relatively  long  ribsc 
which  also  disappear  near  the  umbilical  wall,  so  that  there  is  no  specific 
difference  between  the  specimen  from  Vancouver  and  P.  Otacodensis. 

"  The  only  difference,  which  seems  to  be  constant,  is  the  following  :  on 
P.  Otacodensis  the  ribs  of  the  external  region  are  relatively  closely 
arranged  in  young  and  old  stages,  whilst  in  a  middle  stage,  (when  about 
6  or  7  cm.  in  diameter)  the  distance  of  the  ribs  apart  is  about  1  to  I^ 
cm.  (sometimes  even  more)  while  in  the  Canadian  specimen  the  distance 
is  never  so  great.  Bat  I  cannot  think  that  this  can  be  considered  as  of 
specific  value,  though  perhaps  it  might  be  desirable  to  regard  the 
Vancouver  form  as  a  local  variety.  The  septa  agree  perfectly  in  the 
arrangement  of  saddles  and  lobes,  and  in  every  detail.  Plate  lvi  in 
Stoliczka's  work  represents  a  specimen  with  relatively  coarse  ribs,  but,  as 
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a  rule,  the  ribs  on  the  outer  volution  are  not  more  developed  than  on  the 
Canadian  specimen  No.  14." 

Pachydiscus  Neevesii.     (N.  Sp.) 

Plate  47,  «g.  1. 
Shell  compressed  convex  and  rather  narrowly  umbilicated,    volutions 
somewhat  closely  convolute,  a  little  more  than  half  of  the  inner  ones  being 


Fio.  21. — Pachydiscus  Neevesii.     Outline  of  transverse  section  of  the  outer  volution,  near 
the  aperture,  of  the  specimen  from  James  Island  represented  on  Plate  47. 

covered  by  those  that  succeed  them ;  umbilicus  occupying  one-fourth  of 
the  entire  diameter,  its  margin  rounded  and  its  inner  wall  rather  steep. 
Aperture  higher  than  wide,  broadly  subelliptical,  but  rather  deeply 
emarginate  by  the  encroachment  of  the  preceding  volution. 

Surface  of  the  outer  volution  marked  with  numerous,  very  slightly 
elevated,  gently  flexuous,  transverse  ribs,  which  are  everywhere  much 
narrower  than  the  very  shallowly  concave  or  nearly  flat  spaces  between 
them.  On  the  periphery  and  near  the  aperture  of  the  specimen  figured 
the  ribs  average  from  two  to  three  millimetres  in  breadth,  and  from 
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eloped  than  on  the 


seven  to  ten  (but  exceptionally  sixteen)  mm.  apart  at  their  nummita. 
Most  of  these  ribs  are  simple  and  continuous,  from  the  umbilical  margin 
on  one  side  to  that  on  the  other,  but  they  occasionally  almost  bifurcate 
or  trifurcate  at  or  near  the  umbilical  margin,  and  a  few  shorter  ribs  are 
here  and  there  intercalated  between  the  longer  ones,  where  one  or  more 
faint  and  obscure  minute  riblets  can  also  be  detecud.  On  each  side  of 
this  volution  and  especially  near  the  aperture,  some  of  the  longer  ribs  are 
strongly  flattened  downward  at  their  summits,  and  widened,  sometimes 
for  quite  a  long  distance,  longitudinally.  On  the  inner  wall  of  the 
umbilicus  all  the  ribs  are  obsolete,  and  its  surface  consequently  is  quite 
smooth. 

Sutural  line  not  well  seen,  but  apparently  very  similar  to  that  of 
P.  Otacodenaia. 

The  largest  and  best  specimen  known  to  the  writer,  the  one  figured,  is 
septate  throughout,  though  most  of  the  sutures  are  either  covered  by  the 
test,  or  so  badly  worn  by  exposure,  that  their  finer  details  are  completely 
obliterated.  Its  dimensions  are:  maximum  diameter,  191  millimetres 
(or  7J  inches) ;  greatest  breadth,  76  mm.  (or  3  inches) ;  width  of  um- 
bilicus, about  47^  mm. 

James  Island,  north  of  Victoria,  V.I.,  Mr.  Fred.  Nee ves,  January,  1888: 
the  fine  specimen  figured,  which  has  most  of  the  test  preserved  and  upon 
which  the  preceding  description^ was  based.  It  was  kindly  lent  to  the 
writer  by  the  Natural  History  Society  of  British  Columbia. 

A  crushed  and  distorted  but  testiferous  specimen,  some  three  inches 
and  a  half  in  its  greatest  diameter,  collected  by  Mr.  A.  Raper  in  1 893  from 
the  Vancouver  Coal  Company's  No.  1  shaft,  at  Nanaimo,  and  presented 
by  him  to  the  Provincial  Museum  at  Victoria,  is  probably  referable  to 
this  species.  Its  outer  volution  is  marked  by  about  thirty  narrow, 
transverse  but  slightly  flexuous,  simple  ribs,  with  broad  fiat  spaces 
between  them.  Some  of  these  ribs  extend  to  the  umbilical  margin,  but 
others  not  quite  so  far. 

Hornby  Island,  W.  Harvey  (1893,  1894  or  1895) :  a  well  preserved 
specimen,  a  little  more  than  six  inches  in  its  greatest  diameter,  of  a 
variety  of  this  species  in  which  the  ribs  arr  nearly  obsolete  anteriorly, 
the  outer  half  of  the  last  volution  being  almost  or  quite  smooth.  This 
specimen  is  the  property  of  the  Provincial  Museum  at  Victoria. 

Sucia  Islands,  J.  Richardson,  1874 :  a  large  and  well  preserved  frag- 
ment, consisting  of  about  half  of  one  volution,  which  is  not  quite  four 
inches  and  a  half  in  length,  by  about  two  and  a  half  in  breadth. 

P.  Neeveaii,  apparently,  has  much  more  numerous  and  more  closely 
disposed  ribs  than  P.  Otacodenaia,  and  the  outer  volution  of  the  former  is 
3J— M.  F. 
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more  compressefl  laterally.  The  fragment  uf  n  whorl  from  the  Crt'taceous 
rrxsks  of  yaghalien  (Hiichalin)  that  Friedrich  Schmidt  figures  under  the 
name  Ammonites  planulalns,  *  has  a  very  similar  kind  of  ribbing  to  that 
of  r.  Neevesii,  but  the  Haghalien  specimen  is  marked  also  with  distinct 
and  distant,  periodic  constrictions.  Dr.  Kossmat,  who  has  examined  the 
Hucia  Island  fragm(;nt  of  F.  jVetvenii,  and  a  good  photograph  of  the  James 
Island  specimen,  writes  that  he  knov/s  no  species  with  which  they  could 
be  united. 


Pachydiscus  SuciENSis,  Meek.     (Sp.). 

Atnvionites  cnmplexut,  vnr,  SiwAaensii,  Meek.     1801.     I'roc.  Acad.  Nat.  Sc.  I'hilad.,  vol. 

XIII,  p.  317. 
AmmoniteH  lircireruiiius,  Gabb  (imrs).     18(i4.     (li'ol.  Surv.  Calif.,  Paltront.,  vol.  I,  pi. 

XXVII,  fip».  19!)  and  199  fc,  c;  and  pi.  xwiii,  fig.  199  «. 
AmmonitM  complcxita/    var.  SuciacnsiH,   Meek.     1876.     Bull.  Geol.   and  (Jeogr.  Surv. 

Terr.,  vol.  ii,  p.  ."^09,  pi.  v,  figs.  2  and  2  a,  h,  c. 
Ammonites  complexits,  var.  Suciensis,  Whiteaves  (pars),     1879.    This  volume,  pt.  2,  p. 
lOf) ;  but  only  the  sijecimen  referred  to  on  p.  107,  as  No.  I,  and  jwr- 
hai)8  that  referred  to  as  No.  2. 

The  original  types  of  A.  complexua,  var.  Snciaensii  are  from  the  Sucia 
Islands,  and  Coniox,  V.I.,  where  they  appear  to  have  been  collected  by 
Mr.  George  Gibbs  in  1858. 

In  the  second  part  of  this  volume,  ojii  pages  107  and  108,  six  of  the 
.specimens  collected  by  Mr.  Richardson  were  identified  with  this  species. 
Of  these.  No.  1  is  clearly  a  typical  specimen  of  J\  Suciensis.  It  is  a 
well  preserved  cast  of  the  interior  of  the  shell,  nearly  four  inches  in  its 
greatest  diameter,  from  the  Sucia  Islands.  No.  2  is  a  cast  of  the  interior 
of  the  outer  volution  of  a  large  specimen  of  a  species  of  Pachydiscus, 
from  North  West  Bay,  Vancouver  Island.  Its  shape  and  sculpture  are 
very  similar  to  those  of  P.  Suciensis,  but  its  ribs  are  much  more  prominent 
proportionately,  though  perhaps  not  more  so  than  would  be  consistent 
^^  ith  its  being  a  well  marked  variety  of  that  species.  Nos.  3,  4,  5  and  6, 
from  the  Trent  River,  V.I.,  are  probably  distinct  from  P.  Sucinnsis.  Dr. 
Kossmat,  who  has  seen  one  of  the  best  of  these  four  specimens,  thinks 
that  it  may  possibly  be  referable  to  P.  Ne^vberryanus,  but  in  each  of  the 
four  the  outer  volution  is  subglobose  and  much  more  convex.  Outside 
of  the  emargination  caused  by  the  encroachment  of  the  previous  volution, 
the  aperture  of  these  Trent  River  specimens  is  wider  than  high,  whereas 
that  of  P.  Newherryanus  is  nfuch  higher  than  wide.  At  one  time  the 
writer  thought  that  Nos.  3,  4,  5  and  6  were  conspecific  with  the  Ammon- 
ites Arridioorensis  of  Stoliczka  (erroneously  called  A.  Dercanensis  on  Plate 

*  On  Plate  1,  figs.  5  to  7,  of  volume  xix,  of  the  Memoires  de  I'Academie  Iiniierial* 
des  Sciences  de  St.  Petersbourg,  Seventh  Series,  1873. 
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LXIV,  fig.  1,  of  thf  Cretaceous  Cephalopoflii  of  Southern  fiiHiii),  but  it 
would  now  seem  that  the  f  jruier  are  miirk»'d  with  n,  few  distant  periodic 
constrictions  as  well  us  ribn,  and  that  thf  latter  is  not. 

The  large  specimen  figured  oy  Mr.  Gablj,  as  Ammonitex  Nfvhertyanus, 
on  Plates  27  and  28  of  the  first  volume  of  tlio  Palicontoloiiy  of 
Cidifornia,  which  he  said  he  obtained  on  N'ancouver  Island  in  the  fall  of 
1803,  is  now  in  the  Museum  of  the  Academy  of  Natural  Sciences  of 
niiladel[ihia,  and  has  been  kindly  lent  to  the  writer,  for  study,  by  Dr. 
H.  A.  Pilsbry.  An  actual  examination  of  this  8]ieciinen  has  corroliorated 
the  view  expressed  in  the  second  part  of  this  volume  that  it  should  be 
referred,  not  to  P.  Nrnvberri/anHx,  but  to  P.  SucicMsis.  In  this  and  other 
specimens  of  P.  Suciensia  the  low,  distant  ribs  are  often  curiously  flat- 
tened downward  at  their  summits,  for  some  length  on  the  periphery  or 
siphonal  region,  but  not  on  the  sides. 

Several  typical  and  characteristic  examples  of  J'.  Snciensls  were  colleited 
at  Hornby  Island,  by  Mr.  Harvey,  in  1895  and  1890,  and  four  of  tliese 
are  now  in  th6  Museum  of  the  Survey.  An  unusually  fine  .specimen  of 
the  same  species,  about  six  inches  in  its  maximum  diameter,  collected  at 
the  Sucia  Islands,  by  Dr.  Newcombe,  in  1830,  and  now  the  property  of 
the  Provincial  Museum  at  Victoria,  has  also  been  lent  to  the  writer  for 
examination.  It  shews  all  the  details  of  the  siphonal  and  first  and  second 
lateral  lobes  and  saddles  excellently,  and  has  a  small  portion  of  the  test 
preserved. 

Pachydiscus  Haradai,  Jimbo. 

Pachiidiaetn  Harad(ti,Jmhii.     1894.     Beitr.  zur  KenntnisH  der  Fiiiiiin  der  Kreideform, 
von  Hokkaido,  in  Dames  and  Kayser'H  Palfeontolo(yiHche  Abhandl., 
Neue  Folge  Band  ii,  Heft  3,  p.  29,  Taf.  ii,  (xviii)  «(?«.  2,  '2a,  b. 
II  It  Whiteaves.    1896.     Trans.  Royal  Soc.  Canada  for  1895,  Second 

Series,  vol.  i,  p.  132,  pi.  in,  fig.  6. 

"  Nanaimo  River,  ten  miles  from  its  mouth,  A.  Raper,  May,  1893:  a  fine 
specimen  about  six  inches  in  its  maximum  diameter,  which  agrees  remark- 
ably well  with  Jimbo's  description  and  figures  of  P.  Haradai."  "  Its 
volutions  are  compres.sed  at  the  sides,  the  periphery  is  regularly  rounded, 
and  the  umbilicus  occupies  rather  lc.«s  than  one-third  of  the  entire  dia- 
meter. There  are  eleven  large  continuous  and  distant  ribs  on  the  outer 
volution,  with  from  one  to  four  rather  smaller  and  shorter  ribs  between 
them,  and  the  intervals  between  all  of  them  are  finely  and  transversely 
striated."     (Whiteaves,  1896,  op.  cit.  supra.) 

The  Japanese  type  of  P.  Hararlai  is  described  as  measuring  160  mm. 
(or  6|  inches)  in  its  greatest  diameter,  and  as  being  marked  by  about 
eleven  long  ribs,   bearing  a  single  elongated  tubercle   on    the   umbilical 
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margin  on  both  Rideu,  and  with  one  to  thre«  shorter  ribs  between  each  pair 
of  the  longer  ones.  In  the  figure  of  this  Npecimen,  however,  the  tubercleH 
are  represented  as  obscure  and  ill  defined  on  some  of  the  ribs  and  as  quite 
obsolete  un  the  others. 


Paciiydiscus  (Haradai  ?  var.)  perplicatus. 

Plate  48,  fig.  1. 

Shell  apparently  very  similar  to  that  of  P.  Haradai  in  general  form,  but 
with  its  surface  marked  by  much  larger  and  more  prominent   transverse 

ribs,  or  coarse  rib  like  folds, 
with  more  deeply  concave 
grooves  between  them. 
The  only  specimen  that  the 
writer  has  seen  is  a  well 
preserved  cast  of  the  inte- 
rior of  the  shell  of  a  speci- 
men, with  a  little  more 
than  the  whole  of  one  side 
worn  away,  except  at  A, 
where  part  of  the  siphonal 
region  is  preserved.  The 
portion  that  remains  is 
about  six  inches  and  a  half 
in  its  greatest  diameter, 
and  the  specimen,  when 
entire,  was  probably  rather 
more  than  seven  inches  in 
diameter.  Its  outer  volu- 
tion is  marked  by  fourteen 
long  and  slightly  flexuous, 
simple  ribs,  or  rib-like  folds,  with  usually  one,  but  occasionally  two, 
shorter  ribs  intercalated  between  each  pair  of  the  longer  ones.  These 
latter  are  narrowest,  most  prominent  and  abruptly  truncated  at  the 
umbilical  margin,  but  broader  and  not  so  prominent  on  the  periphery. 
The  six  nearest  to  the  aperture  average  from  a  little  less  than  an  inch  to 
an  inch  and  a  quarter  apart,  measuring  from  the  middle  of  their  summits 
and  near  to  the  periphery.     Septation  unknown. 

Comox  River,  near  Comox,  V.I.,  J.  R.  Bennett,  1896  :  one  specimen, 
which  he  has  kindly  presented  to  the  Museum  of  the  Survey. 

Some  of  the  long  ril)S  seem   to  bear  a  low,  conical,  and  transversely 
elongated  tubercle  on  the  umbilical  margin,  but  this  appearance  is  partly 


Fio.  22. — Pachi/discus  (Haradai?  wax.)  perplic^tus. 
Outline  of  transverse  section  of  the  outer  volution, 
a*  A,  the  only  place  wliere  any  part  of  the 
siplionnl  region  is  preserved,  and  bitwecn  the  ribs, 
of  the  specimen  from  the  Comox  River  represen- 
ted on  Plate  48. 
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due  to  the  tibrupt  truncation  of  the  ribs  there.  It  is  doubtful  whetlior 
this  specimen  nhould  be  regarrle<l  as  a  well  tnnrked  viirietyof  /*.  //arm/ni, 
or  as  the  typ)o  of  a  distinct  and  previouHly  ui  described  species. 


PaCI1YDI8CU8  llIN0f)ATU9.     (N.    Sp.) 

Plate  4!t,  ««».  1,  *  In. 

Shell  strongly  ribbed  and  moderately  inflated,  but  tlopreHsod  in  the 
middle  on  1)oth  sides,  the  umbiiicuH  occupying  a  little  more  than  one  third 

of  the  entire  diameter,  though  its 
margin  is  rounded  and  indistinctly 
defined.  Volutions  rather  closely 
involute,  more  than  one  half  of  the 
inner  ones  being  covered  by  tho.se 
which  succeed  them,  increasing 
rapidly  in  size,  the  outer  one  round- 
ed between  the  ribs  and  near  the 
aperture,  but  subpent agonal  upon 
the  ribs,  where  the  siphonal  region 
is  broadly  flattened,  and  the  sides 
slightly  and  somewhat  obli(]uely 
compressed.  Between  the  ribs,  and 
near  the  aperture,  the  outline  of  a 
transverse  section  of  the  outer 
volution  is  not  far  from  circular, 
but  wider  than  high,  and  c-oncavely 
and  rather  deeply  emarginate  by  the  encroachment  of  the  preceding- 
volution  ;  but  if  taken  at  the  ribs  the  section  is  more  nearly  pentagonal. 

Surface  of  the  outer  volution  marked  by  rather  distant,  usually 
simple,  but  sometimes  bifurcating  longer  ribs  which  are  prominent  and 
concavely  curved  on  the  sides,  but  feebly  developed,  almost  obsolete  and 
nearly  straight  in  the  flattened  siphonal  region,  at  least  near  to  the  aper- 
ture. All  of  these  longer  ribs  extend  to,  or  commence  at,  the  umbilical 
margin,  and  alternate  with  one  or  two  shorter  ones.  On  the  outer  portion 
of  the  last  volution  each  rib  bears  two  large  obtusely  conical  nodes,  one 
on  each  side  of  the  periphery  or  venter,  at  the  ventrolateral  angle. 

Sutural  line  apparently  like  that  of  a  typical  Pachydiscus,  a.s  figured  by 
Zittel  in  the  second  volume  of  his  Handbuch  der  Pala>ontologie. 

Comox  River,  near  Comox,  V.I.,  W.  Harvey,  1893  :  a  well  preserved 
cast  of  the  interior  of  the  shell,  about  four  inches  in  its  maximum 
diameter,  the  property  of  the  Provincial  Museum  at  Victoria. 


Fn;.  23.—Pachiidis'jus  biiuxUititt.—OutWne 
of  transverse  pectioii  of  the  outer  volu- 
tion, betiveen  the  rib»  and  not  far  from 
the  ni)erture,  of  the  8i)ecinien  from  the 
Comox  River,  represented  on  Plate  49. 
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Th«  pair  of  large  nodc.i  on  the  ventrolftteral  angleN  of  fuch  rib  in  the 
most  conapicuoui  feature  of  this  shell,  and  one  which  will  readily  di.stin 
guish  it  from  all  the  deHcribed  American  speoies  of  /'ac/tyditrnn.  Dr. 
KoHHinat,  who  has  seen  thr  type  Mpeciiiien  from  Comox,  thinks  that  it  in 
quite  diHtinct  from  any  Indian  or  European  specieH  known  to  him,  and 
that  it  in  one  of  the  most  peculiar  types  of  Pachydiscng  in  the  Vancouver 
CretttceouH. 

B. — Aberrant  gj/eciev,  in  which  the  cant  of  the  interior  of  the 
shell  ia  iinualli/  marked  with  tranaverne  periodif  conAtridionn. 

Paciiydihous  Newiibrryanu.s,  Meek.  (Sp.) 

Ariinwuilei  Ntwbtrriianii»,  Meek.    lHf)7.     TniiiH.  Albany  Inst.,  vol.  i\ ,  p.  47  (imt  A.  New- 

Iterrifanut,  (»al)l),   18(W,   (n-ol.  Huiv.  Calif.,    I'liliedtit.,  vol.  i, 

I>.  fil,  pi.  -r). 
H  "  Meek.    187ti.  Hull.  Uttil.  and  Gnog.  Siirv.  TtTi.,  vol.  ri,  p.  3(i7 

pi.  41,  'IgK.  3,  3  a,   b. 
It  "  WhiteaveH.     1»7!».     ThiH  volume,  pt.  2,    p.  IW,  pi.  1,">,  HgH.  1 

*  1  (I. 
Desmor.traa  NtKherryannm,  VVbiteaves.    1893.    Trann.  Royal  8oc.  Cana<iaforl8(t2,  vol.  x., 

sect.   IV,  p.  114. 
Pachydiscus  Nfwhtrryann»,  Stanton.     189(!.     Bull.  U.S.  Geol.  Siirv.,  No.  183,  p.  Ki. 

The  original  type  of  Amtnonitea  XewherryanuD  ia  from  Nanaimo,  Y.I., 
where  it  appears  to  have  been  collected  by  Mr.  J.  M.  Turner  in  185G. 
The  specimen  described  and  figured  under  that  name  by  Meek  in  the 
Bulletin  of  the  Geological  and  Geographical  Survey  of  the  Territories  is 
from  Comox,  V.  I.,  and  was  probably  collected  there  by  Mr.  (Jeorge  Gibbs 
^in  1858.  It  is  said  to  be  "  2*28  inches  in  its  greatest  diameter  "  and  its 
surface  markings  are  thus  described  :  "  Surface  ornamented  by  distinct 
rounded  costie,  which  occasionally  bifurcate  near  thr>  umbilicus,  and 
about  half-way  across  toward  the  periphery,  in  crossing  which  they  curve 
slightly  forward  ;  depressions  between  the  costte  generally  about  equaling 
the  latter  in  size,  but  at  intervals  of  about  five  or  six  times  to  each  turn, 
a  deep  sulcus  or  constriction  is  seen  on  internal  casts,  produced  by  the 
occasional  thickening  of  the  lip,  at  regular  intervals  of  about  every  fifth 
of  each  turn.  A  single  row  of  small  transversely  elongated  nodes  sur- 
rounds the  umbilicus." 

1. — Ti/jncal  form,  in  which  the  periodic  constrictions  are  well  defined. 

On  Vancouver  Inland,  specimens  that  are  apparently  referable  to  the 
typical  form  of  this  species  were  collected  by  Mr.  Richardson,  at  Brown'.s 
River  (a  tributary  of  the  Puntledge  or  Comox  River),  and  the  lower  part 
of  the  Trent  River,  in  1871,  and  at  North  West  Bay  in  1873  ;  also  by 
Mr.  Harvey,  on  the  Nanaimo  River,  in  1901.     Similar  specimens  have 
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l»«en  oollfxtwl  at  thu  8ucin  iMliiikdi  Uy  Mr.  Kiuharil<tuii,  l)r.  Nrwborry 
and  Dr.  Newoonihe.  Th«  lurguttt  M}M<t'iu)eii  in  tlio  .Muscuni  *>t'  the  Surwy 
IN  eighU'en  iiichttH  acroMS,  uh  iilruatly  Ntatini,  uti  page  1 10  of  thin  voluiiu*. 

I)r.  KoHHiti  it  wiite.H  that  tlii»  septu  of  A.  .Yfiifi'-rri/itimn  bio  "ciTtiiinly 
not  the  Hf\)tA  lit  n  D^mno-ernii."  liiid  iuUIh  lluit  thf  hj)?!!!!!!^^  from  Cwni 
dhowa  Inlet,  in  th«  Cjiienn  Charlott«  fsliitKU,  oriKiniilly  referred  to 
Amiiioniti'H  BenHnnti  on  page  20r»  of  tliis  volunn',  iind  Hulwe(|uenf ly 
oallod  Dimmoc.eraM  ( l'u~<>zi  i)  Dan-Hnni  on  piij^e  'JHtl  of  tlif  siiinn  vuliinitt, 
aro  typical  examples  of  the  genus.  Hut,  in  the  second  volume  of  hid 
"  Handhuch  der  Fala-ontologie  "  all  that  Zittel  says  of  the  sutunil  line  of 
ranhijdisant  m,  that  it  is  only  a  little  less  finely  incised  than  that  of 
Jlaplocerax  or  Deirmoceras.  And,  it  would  be  ditlicuU  to  find  an  Aininntdte 
that  has  a  more  finely  or  naore  frecniently  incised  sutural  line,  than 
I'achydiscuA  Hiicifinxin. 

As  already  stated,  on  pages  344  and  345,  it  is  probable  that  the  four 
Ammonites  from  the  Trent  River,  collected  by  Mr.  Richardson,  and 
referred  to  on  page  208  of  thin  volume  as  AmmnnlteM  coinple.nis,  var. 
Sncien»i8,  specimens  Nos.  3,  4,  5  and  6,  may  rather  indicate  an  unusually 
globose  or  eubglobose  form  of  /'.  Newberryannx. 

S.— Abnormal  form,  in  which  there  nre  nn  periodic 
conttrictiont  on  the  enU  of  the  interior  of  the  »hell. 

Shopland,  near  Maple  Bay,  Cowitchan  district,  about  thirty  miles  south 
of  Nanaimo,  V.I,,  a  well  preserved  and  nearly  perfect  cast  of  the  int<'rior 
of  the  shell,  about  ninety-eight  millimetres  or  nearly  four  inches  in  its 
greatest  diameter.  On  the  outer  volution  of  this  specimen  thirteen  <>i  the 
ribs  are  rather  larger.  •  r<e  prominent,  and  longer  than  the  rest,  and  between 
each  pair  of  the  larger  ribs  there  are  from  one  to  four  smaller  ones.  Two 
similar  but  not  quit**  ■*<>  well  pre.served  specime  s  in  the  Museum  of  the 
Survey  were  coUecte<,:i  on  the  Nanaimo  River  by  Mr.  Harvey  in  11)01,  but 
one  of  these  shows  two  periodic  constrictions  at  a  short  distance  from  the 
aperture. 

PaCHYDISCUS  MULTISULCATUS.       (N.  Sp.) 

Plate  50  ;  the  only  tiKnre. 

Shell  inflated,  but  very  slightly  compressed  at  the  sides ;  umbilicus  oc- 
cupying about  one-third  of  the  entire  diameter,  its  margin  rounded  and 
its  inner  wall  rather  steep.  Volutions  increasing  rather  rapidly  in  size, 
somewhat  closely  embracing,  about  one-half  of  each  of  the  inner  ones 
being  covered  ;  aperture  nearly  as  wide  as  high,  widely  subovate,  but 
concavely  emarginate  by  the  encroachment  of  the  preceding  volution. 
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Surface  marked  with  coaiparatively  distant,  large  and  prominent,  but 
ratht^r  narrow,  subangular,  more  or  less  acute  and  slightly  flexuous 
transverse  ribs,  of  unequal  length  also  by  a  few  transverse  constrictions, 
representing  periodic  arrests  of  growth.  The  longer  ribs,  which  extend 
on  both  sides  to  the  umbilical  margin,  often  bifurcate  at  about  the  middle 
of  each  side,  but  some  of  them  are  simple.  On  the  outer  volution  of  the 
best  specimen  known  to  the  writer,  there  are  twenty-six  of  these  longer 


Fig.  2i.—Packydiscuii  inultisulca^us,    OutlirM*  of  troiiHverse  section  of  the  outer  volution, 
lietween  the  ribs  and  near  the  aperture,  of  the  speuinien  from  North 
West  Bay,  V.l,,  repreauntt'd  nn  Plate  50.  ,' 

ribs,  and  six  or  seven  periodic  constrictions.  A  single  shorter  rib  is 
usually  intercalated  between  each  pair  of  the  longer  ribs,  but  in  one  place 
there  are  three  of  the  shorter  ribs  between  two  of  the  longer  ones.  All 
the  ribs  are  separated  by  widely  concave  grooves,  and  on  the  periphery  of 
the  specimen  figured,  between  the  last  pair  of  constrictions,  the  ribs 
average  from  eleven  to  fourteen  millimetres  apart,  at  their  summits.  The 
periodic  "onstrictions  are  not  very  conspicuous,  but  are  usually  a  little 
deeper  than  the  ordinary  grooves  between  the  ribs. 

Sutural  line  unknown,  only  a  small  part  of  the  septalion  being  visible 
in  either  of  the  specimens  known  to  the  writer. 
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Among  the  specimens  that  were  referred  to  Ammonites  Xeirhernjanus 
in  the  second  part  of  this  volume,  two  of  the  ten  from  North  West  Bay, 
V.  I.,  that  were  collected  by  Mr.  Richardson  in  1873,  are  said  (on  page 
110)  to  "differ  from  the  rest  in  some  rather  important  particulars."  One 
of  these  specimens,  the  original  of  the  figure  on  Plato  50,  measures  alwut 
seven  inches  and  a  half  in  its  maximum  diameter.  It  is  almost  perfect 
and  fairly  well  preserved  on  one  side,  but  badly  water  worn  on  the  other. 
The  other  specimen  is  a  large  water  worn  fragment  with  the  Hner  details 
of  most  of  its  surface  ornamentation  completely  obliterated.  The  more 
perfect  of  these  two  specimens,  at  any  rate,  seems  to  differ  from  P.  New- 
bernjanus,  not  only  in  its  more  inflated  volutions,  but  more  particularly 
in  its  higher  ribs,  with  much  broader  grooves  between  them.  Dr.  Kossmat, 
who  has  seen  a  good  photograph  of  this  specimen,  thinks  that  it  belongs 
to  a  species  allied  to  P.  A'ewberryanus,  from  which  it  differs  in  "its 
smaller  degree  of  involution  (only  one  half)  and  the  less  numerous  and 
more  prominent  ribs."  Judging  from  the  photograph,  he  adds,  "  it  .seems 
to  me  that  the  constrictions  are  more  strongly  bent  forward  than  tiie  ribs 
behind  them,  so  that  they  have  the  tendency  to  cut  off  one  of  the  ribs. 
This  character  is  not  observed  in  P.  jVewberryanits."  Quite  recently,  in 
October,  1901,  an  imperfect  hut  characteristic  specimen  of  this  species, 
about  five  inches  in  its  greatest  diameter,  was  collected  two  miles  and  a 
half  up  the  Nanaimo  River,  V.I.,  by  Mr.  Harvey. 


i      I 
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station  being  visible 


Desmoceras  Selwyniaxum,  Whiteaves. 

Aiiuiumites  Schvi/nianua,  Whiteaves.   187!).  Thi»  volume,  pt.  2,  \>.  104,  pi.  13,  figs.  1.  and  la. 
Dcsmoccraa  Selwynianum,  Kossmat.    1897.      Beitr.   z\ir    PiiheoDt.  Oesteircicli-rni^arns 

•..ncl  des  Orients,  vol.  xi,  p.  148. 

Suc:a  Islands,  Dr.  C.  F.  Newcombe,  1894  :  two  specimens.  West  side 
of  Denraan  Island,  half  a  mile  south  of  Village  Point,  W  Harvey,  1896  : 
two  small  specimens,  the  largest  not  quite  forty-nine  millimetres,  or  nearly 
two  inches  in  it  greatest  diameter. 

One  of  the  original  types  of  Ammonitea  Sdwyniatms,  from  the  Sucia 
Islands,  has  been  kindly  compared  by  Dr.  Kossmat  with  Indian  speci- 
mens of  A.  diphyJloiden,  Forbes,  of  which  it  was  thought  possible  that  it 
might  Vje  a  variety.  In  regard  to  this  specimen.  Dr.  Kossmat  wrote  as 
follows  : — "A.  Sdwynianus  is  a  near  ally  of  the  S.  Indian  .^1.  dipfiyiloides, 
which  is  clearly  a  Desmoceras,  as  shown  by  its  septa.  Allied  species  of 
Desmoceras  occur  in  Europe  also,  for  example  D.  pyrenaiaim,  Grossouvre 
(Ammonites  de  la  Craie  Superieuie,  Paris,  1893,  pi.  .\xxvii,  fig.  9),  in  the 
Senonien  of  France.  The  septa  can  only  partially  be  seen  on  the  speci- 
men sent  by  you,  but  they  are  certainly  very  similar  to  those  of  D.  r/i- 
phylloides.     An  important  diC^rence  between  the  two  species  is  the  \  ery 
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narrow  tongue-like  procesH  of  each  conatriction,  on  the  external  side  of 
A.  Sel,ivynia7iu8.  In  A.  diphylloidea  these  processea  are  much  more 
rounded."  These  conclusions,  it  will  be  seen,  are  essentially  similar  to 
thobe  previously  arrived  at  by  the  writer  in  1879,  and  expressed  on  page 
105  of  this  volume. 


PLKUROPACHVmSCUS  HOFPMANNII   (Gabb).   Var. 

Ammonites  Hoffmannii,  Gabb.  Var.    1809.    Geol.  Surv.  Calif.,  Palieont.,  vol.  ii,  p.  131, 

pi.  20,  figs.  8  and  8  a. 
Demnocrraa  Hoffmannii,  Stanton.     1897.    .Journ.  Geol.  Chicago,  vol.  v,  pp.  697  and  598. 
PleuropnckiidiKus  Hoffmann!,  Hyatt.     1900.     In  Eastman's  transl.  of  Zittel's  Text  Book 

of  Paleontology. 

A  well  preserved  and  testiferous  fragment  of  an  Ammonite  collected 
at  the  Sucia  Islands  by  Dr.  Newcombe  in  1896,  seems  to  be  identical 
with  the  variety  of  A.  Hoffmannii,  from  Cottonwood  Creek,  that  Gabb 
de.scribes  on  pages  131  and  132  of  the  second  volume  of  the  Palaeontology 
of  California,  and  figures  on  Plate  20  of  that  volume,  though  it  is  not  • 
very  much  like  the  typical  form  of  that  species.  In  the  Sucia  Island 
fragment  the  volution  is  not  quite  so  wide  as  high,  and  the  surface 
ornamentation  consists  of  very  small,  flexuous,  transverse  ribs,  with  a 
comparatively  large  rib  interposed  at  distant  intervals.  Between  two  of 
these  larger  ribs  there  are  about  twenty-five  of  the  smaller. 

Haubbiceras  Gabdeni  (Baily). 

Ammonites  Oaitlcni,  Baily.    1856.    Quart.  .Tourn.  Geol.  Soc.  London,  vol.  n,  p.  4.56,  pi.  ii, 
fig.  3. 
n  M        Stoliczka.     1865.    Cret.  Cephal.  S.  India,  p.  HI,  pi.  33,  fig.  4. 

,1  n        Whiteaves.     1879.    This  volume,  pt.  2,  p  102. 

Deamoceras  Oardeni,  Zittel.    1884.     Handbuch  der  Palseont.,  Band  ii,  p.  466. 

II  II        Yokoyama.  1890.  Versteiner.  aus  der  Japanische  Kreide,  Palreonto- 

graphica,  vol.  xxxvi,  p.  184,  pi.  xx,  figs.  10,  a,  b,  c. 

Desniuccras  (Hauericerah)  Oardeni,   Kossniat.     1897.    Beitr.  zur  Palreont.  Oesterreioh- 

Ungarns  und  des  Orients,  vol.  xi,  p.  123,  pi.  xvni, 
tigs.  7,  8  and  10. 

Puntledge  or  Comox  River,  atComox,  V.I.,  Dr.  C.  F.  Newcombe,  1892, 
two  specimens,  one  of  them  a  well  preserved  cast  of  the  interior  of  the 
chamber  of  habitation;  and  J.  B.  Bennett,  1894  or  1895,  four  specimens. 
Trent  River,  V.I.,  W.  Harvey,  1896,  one  specimen  and  i  fragment ; 
Nanaimo  River,  W.  Harvey,  1901,  two  specimens;  all  determined  by 
the  writer. 

Of  two  of  these  specimens  from  Comox,  Dr.  Kossmat  wrote  as  follows : 
"  The  Vancouver  specimens  of  D.  {H.)  Gardeni  agree  perfectly  with  the 
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S.  African  types  and  the  S.  Indian  speoiniena  compared  by  me.  Section, 
sculpture,  involution,  conatriction,  sutural  line,  are  quite  the  sam«;  in  all. 
The  body-ohamber  which  you  have  sent  is  distinguished  by  its  very  deep 
"onstriotion  (quite  similar,  deep  constrictions  are  visiblti  in  S.  African 
specimens  although  they  are  not  figured)  and  by  its  narrow  mouth." 

H.  Gardeai  is  now  known  to  occur  in  the  Upper  Cietaceous  rocks  of 
Japan.  It  had  previously  been  collected  from  rock.s  of  the  same  age  in 
Natal,  Southern  India,  and  Vancouver  Island. 

Gasteropoda. 


idon,  vol.  II,  p.  456,  pi.  ii, 


Cyliciina  cost  ATA,  Gabb, 

Ciiliehna  costata,  Gabb.     18ti4.    Geol.  Surv.  Calif.,  PaliEont.,  vol.  i,  \>.  l\',i,  \>\.  21,  tig. 
107. 

In  1901,  a  few  specimens  that  are  probably  referable  to  this  species 
were  collected  at  Brennan  Creek,  near  Wellington,  by  the  Rev.  G.  W. 
Taylor,  and  from  the  roof  of  the  coal  at  the  New  Vancouver  Coal  Co's. 
mine,  Nanaimo,  by  Mr.  Harvey.  These  specimens  may  be  described  as 
folio  A 

S'  -!  ill,  subcylindrical,  narrowly  elongated  and  nearly  twice  as 
long  as  broad,  when  full  grown ;  spire  sunk,  its  pusilion  indicated  by  a 
deep,  narrow  pit ;  aperture  rather  narrow  posteriorly,  wider  anteriorly ; 
posterior  end  of  the  outer  lip  projecting  slightly  beyond  that  of  the  pre- 
vious volution  and  very  narrowly  rounded  at  its  junction  with  the 
columellar  lip. 

Test  thin,  surface  smooth  and  polished,  but  encircled  with  numerous 
revolving  incised  lines  or  minute  linear  spiral  grooves,  which  are  usually 
much  narrower  than  the  spaces  between  them.  Under  a  ratht-r  powerful 
simple  lens,  each  of  these  incised  lines  is  .seen  to  consist  of  a  single, 
regular  row  of  minute  punctures,  like  those  represented  by  figure  86,  on 
Plate  16,  of  the  second  part  of  this  volume,  and  the  whole  of  the  n  st  of 
the  surface  to  be  still  more  minutely  and  longitudinally  striated. 

Approximate  dimensions  of  the  largest  specimen  that  the  writer  has 
seen  :  maxiinum  length,  not  quite  nine  millimetres ;  greatest  width,  five 
mm. 

These  specimens  have  the  same  kind  of  sculpture  as  those  referred  to 
ou  page  132  of  the  second  part  of  this  volume,  with  a  query,  as  possibly 
a  variety  of  Bulla  Hornii,  Gabb,  under  tbe  name  Haminea  Hornii,  but 
tlie  former  are  much  more  narrowly  elongated. 
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It  is  possible,  also,  that  the  specimens  collected  Ijy  IVIr.  Richardson,  at 
Blunden  Point,  V.I.,  and  at  Hornby  Island,  that  were  doubtfully  referred 
to  Bulla  Ifornii,  may  rather  l.e  referable  to  Cylichna  cantata.  Those 
from  Admiralty  and  the  Sucia  Islands,  collected  also  by  Mr.  Richardson, 
are,  however,  shorter  and  wider  in  proportion  to  their  length,  and  these 
pro  very  similar  to  Bulla  Hornii,  as  figured  by  Gabb,  much  more  so  than 
^ure  y,  on  Plate  16,  of  the  second  part  of  this  volume  would  leave  one 
to  infer.  It  is  not  at  all  likely  that  Gabb's  typical  B.  Hornii  is  a  true 
Bulla,  as  that  genus  is  now  restricted.  The  specimens  from  the  Admi- 
ralty and  Sucia  Islands  that  have  been  identified  therewith  may  be  refe- 
rable to  Cylichna  rather  than  to  Haiainea,  and  may  indeed  prove  to  be 
only  a  short  and  v/ide  form  of  C.  coatata. 

• 

CiNULIA   OBLIQUJ^,    Gabb. 

Cinulia  ohliqua,  Gabb.     1804.     Geol.    Surv!   CiUif.,  PaliEont.,  vol.  I,  p.  Ill,  pi.  19,  figs, 
64,  and  t!4  a,  b,  c. 
II  M         Whiteaves.     1879.     This  \olume,  pt.  2,  p.  131. 

White.     1889.     Bull.  U.S.  Geol.  Surv.,  No.  51,  p.  45. 

Specimens  which  are  obviously  referable  to  this  common  species  were 
collected  at  the  Sucia  Islands  by  Dr.  Newcombe  in  1894  and  1896 ;  at 
Brennan  Creek,  V.I.,  by  the  Rev.  G.  W.  Taylor  in  1901 ;  and  on  the 
Nanaimo  River,  two  and  a  quarter  to  ten  or  twelve  miles  from  its  mouth, 
by  Mr.  Harvey  in  1901. 

TROCHAOTiEON   8EMIC0STATU8.    (N.  Sp.) 

Plate  44,  fig.  5. 
Shell  very  small,  narrowly  subovate  or  ovately  subcylindrical,  fully 
twice  as  long  as  wide,  with  a  short,  angularly  step-shaped  spire,  and 
narrowly  rounded  base.  Spire  composed  of  four  volutions ;  outer  volution 
shouldered  above,  widest  at  and  for  a  short  distance  below  the  shonlder 
and  narrowing  gradually  into  the  narrowly  rounded  or  somewhat  pointed 
base,  or  termination  anteriorly. 

Surface  marked  with  nuinerous  minute  and  close-set  ribs,  that  cross 
the  volutions  transversely  but  become  obsolete  at  the  base  of  the  outer 
volution.  These  ribs  can  only  be  seen  with  the  aid  of  a  lens,  and  are 
merely  indicated  in  the  figure. 

Roof  of  coal.  New  Vancouver  Coal  Co.'s  mi.  3,  Nanaimo,  V.I.,  W. 
Harvey,  1901  :  six  fairly  well  preserved  but  imperfect  or  distorted 
specimens,  the  largest  of  which  is  not  quite  six  millimetres  long. 


'V 


355 

This  is  a  much  smaller  species  than  the  T.  cyliu'lraccua  ?  (or  T.  SkidU- 
gateiisin)  of  the  Cretaceous  rocks  of  the  Queen  Charlotte  Islands,  with  a 
distinctly  step-shaped  spire,  and  very  minute  ribs  that  evanesce  on  the 
outer  volution  anteriorly. 

Zittel,  in  his  '  Handbuch  der  Paltcontologie,'  regards  Trochacfa^on, 
Meek,  as  a  synonym  of  Actoeonella,  d'Orbigny,  and  Dr.  Paul  Fischer,  in 
his  Manuel  de  Conchyliologie,  says  that  it  indicates  a  mere  section  of 
that  genus. 


vol.  I,  p.  Ill,  pl- 19.  fig" 


SuRCULA  (raricostata  ]  var.)  Hornbyensis. 

Surcula  raricostata,  Gabb,  var.    Whiteaves.  1879.    This  volume,  pt.  2,  p.  110,   pl,  15, 
tigs,  2  and  2  a. 

The  five  specimens  from  Hornby  Island  that  are  referred  to  in  the 
second  part  of  this  volume  as  a  variety  of  <S'.  raricostata,  are  probably 
distinct  therefrom,  and  it  .seems  desirable  to  distinguish  the  Canadian 
from  the  Californian  specimens  by  a  local  and  at  least  varietal,  if  not 
specific  name. 


Bkla  cretacea.     (N.  Sp.) 


Plate  44,  fig.  6. 

Shell  small,  angularly  subfusiform,  and  about  twice  as  long  as  wide, 
spire  shorter  than  the  outer  volution ;  whorls  five,  the  third  and  fourth 
obliquely  compressed  above,  laterally  compressed  below,  and  subangular 
at  about  their  mid-height ;  the  outer  one  moderately  convex,  obliquely 
compressed  next  to  the  suture,  subangular  and  most  prominent  consider- 
ably above  its  mid-height,  thence  tapering  abruptly  and  rapidly  into 
the  narrow,  nearly  straight  and  channeled  base. 

Surface  marked  with  flexuous  nodose  ribs  and  raised  lines  of  growth, 
that  cross  the  volutions  transversely  and  run  parallel  with  the  outer  lip, 
also  by  numerous,  close-set,  minute  and  rounded  spiral  ridges.  The  ribs 
are  most  prominent  and  distinctly  nodose  on  the  spiral  angulation  or 
shoulder  of  the  later  volutions,  and  the  nodes,  when  examined  with  a 
lens,  are  ssen  to  be  obtusely  conical  and  laterally  compressed. 

Hornby  Island,  W.  Harvey,  1895  :  two  specimens,  both  of  which  are 
now  in  the  Museum  of  the  Survey.  The  figured  specimen,  which  is  the 
more  perfect  of  the  two,  is  about  ten  millimetres  in  length. 
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KuSTELLITEH  Gaoui,   White      (Sp.) 

Volitlilitlics   Navarrocn»i$,  (Jabb.  1864.      Geol.  Surv.  Calif.,  Pftlieoiit.,  vol.  ■,  p.  102,  pi. 

1!»,   fi(f.  60;  but,  according  to  Dr.  C.   A.  White,  not  V. 

Navarroeimi,  Shuinard,  18t»l. 

Aoite/lilrB  NavarroeneU,  Conrad.     1805.     Amer.  Jourii.  Conch.,  vol.  I,  i»i  .S03. 

Fulgnntria  Navarrocntit,  Whiteaves.    1879.      This  volume,  pt.  2,  p.  117,  pi.  18,  figs.  3 

and  3tj. 

i'M         ,rM  <JuM,  White.     188!».     Bull.  U.  S.  Geol.  Hurv.,  No.  51,  p.  23,  pi.  in,  fig.  1. 
BoNcUites  Oabbi  (Whit*-)  Dall.    1890.    Trann.   Wagner  Free  Instit.  So.  Philad.,  vol.  in. 

p.  71. 

Sucia  Inlands,  Dr.  Newcombe,  1894,  one  specimen;  Brennan  Creek, 
V.I.,  Rev.  G.  W.  Taylor,  three  speuimens  ;  and  Now  Vancouver  Coal 
Co's.  Mine,  Nanaimo,  V.I,,  W.  Harvey,  1901,  one  spnoimen. 


Fusus  KiNoii,  Gabb. 

Fnsus  Kingii,  Gabb.  1864.    Geol.  Surv.  Calif.,  Palmont.,  vol.  I,  p.  85,  pi.  28,  fif?.  204. 
WhiteavPH.    1879.     This  volume,  pt.  2,  p.  119,  pi.  15,  fig.  4. 
White.     1889.    Bull.  U.S.  Geol.  Surv.,  No.  51,  p.  46.  ^ 

Sucia  Islands,  Dr.  Newcombe,  1894  or  1896 :  one  specimen. 
Pkrissolax  bbevirostrls,  Gabb. 

Ph-  oe  43,  fig.  3. 

Periaiolax  brevtrottris,  Galjb.  1864.     Geol.  Surv.  Calif.,  Palieont.,  vol.  i,  p.  91,  pi.  18, 
fig.  43. 
II  II  Whiteaves.  1879.    This  volume,  pt.  2,  p.  121. 

White.  1889.    Bull.  U.S.  Geol.  Surv.,  No.  51,  p.  46. 

Hornby  Island,  W.  Harvey,  1895  :  a  young  specimen.  Sucia  Islands, 
Dr.  Newcombe,  18.94  or  1896  :  the  nearly  adult  and  well  preserved 
specimen  figured,  in  which,  however,  no  part  of  the  outer  lip  is  shewn, — 
and  two  smaller  ones.  Quarry  on  Protection  Island,  W.  Harvey,  1901  : 
three  imperfect  but  fairly  characteristic  specimens.  Brennan  Creek, 
V.  I.,  Rev.  0.  W.  Taylor,  1901  :  three  specimens. 

In  the  iirst  volume  of  the  American  Journal  of  Conchology,  published 
in  1965,  and  on  page  363,  Conrad  saya  that  the  genus  Perisaolax  is 
"  peculiar  to  the  Eocene  formation "  and  that  P.  breviroatris  is  "  not  a 
member  of  the  genus,  to  which  it  is  somewhat  doubtfully  referred  by 
Mr.  Gabb."  Dr.  Paul  Fischer,  in  his  Manuel  de  Concbyliologie,  makes 
Perisaolax  a  subgenus  of  Tvdicla. 
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HiNDSiA  N0D0i,o8A,  Whiteaves. 

Plat.-  4.3,  fig.  U. 

F<i!<cMarin  iiodulom,  Whiteavt>8.  1874.    (Jool.  Surv.  Cnnudu,   Hep.  Tnnfr.  for  l.H7:t  74 

p.  268,  pl.  of  fogsiJH,  HjfH.  7  and  7«,  t)iit  not  'h.  ' 

IfinJtianodulota,  WhiteavoH,  187!).    Thin  volume,  j)t.  2,  p.  12."),  i)l.  16,  figs,  ti  und  7. 

Sucia  Islands,  Dr.  Newcombe,  1896:  the  specimen  figured,  which  shews 
the  characters  of  the  aperture  unusually  well.  The  inner  lip  shews  a 
tliiek  and  comparatively  broad  deposit  of  callus  or  enamel,  and  two  siiiall 
transverse  plicoe.  The  inner  surface  of  the  thickened  outer  lip  has  two 
comparatively  large,  median  denticles,  and  a  small  posterior  denticle. 

Brennan  Creek,  V.  I.,  Rev.  G.  W.  Taylor,  1901  :  two  specimens  that 
are  apparently  referable  to  this  species. 
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Sycodes  liLABER,  Shumard.  (Sp.) 

I'linila  glabra,  Shnirard.  1858  (?)    Trans.  Ac.  8t.  Loimb  for  1857,  vol.  i,  p,  125. 
Ficunci/ptaoidea,  Gabb.  1864.    Geol.  Surv.  Calif.,   PaliEont.,  v(jl.  r,  p.  115,  pl.  19,  ti((.  68> 
Siicodes  cyprceoides,  Gahh.     186!).    Idem,  vol.  ii,  pp.  160  and  221. 
Siii'odes  glaher,  Whiteaves.  1879.     This  volume,  pt.  2,  p.  125. 

Sucia  Islands,  Dr.  Newc.  '>e,  1894  or  1896:  two  specimens.  It  is, 
however,  just  possible  that  .j  sf  icimens  from  Vancouver  and  the  Sucia 
Islands  that  have  been  referred  to  this  species,  may  prove  to  be  immature 
examples  of  the  next. 

CvPR^A  SuciENSis,  Whiteaves. 

C/ipnea  Sucienaia,  Whiteaves.  1896.    Trans.  Royal  Soc.  Canada  for  18!)5,  Second  Seiics, 
vol.  I,  sect.  IV,  p.  127,  pl.  Ill,  fig.  5. 

Original  description. — "Shell  small,  moderately  inflated,  narrowly 
subovate  and  a  little  more  than  half  as  broad  as  long,  emarginate  at  both 
ends,  but  much  more  deeply  so  posteriorly  than  anteriorly.  Spire  entirely 
covered  when  the  outer  coating  of  enamel  is  perfect,  but  in  the  only 
specimen  collected  the  enamel  is  partially  exfoliated  in  such  a  way  as  to 
show  that  underneath  it  the  spire  is  very  small,  conical,  and  composed  of 
at  least  four  volutions,  also  that  it  extends  just  as  far  backward  as  the 
produced  posterior  end  of  the  outer  lip.  This  partial  exfoliation  of  the 
outer  layer  of  enamel  is,  however,  barely  perceptible  to  the  naked  eye, 
and  is  not  shown  in  the  figure.  Outer  volution  very  large  in  propor- 
tion to  the  rest,  broadest  and  most  inflated  a  little  behind  the  mi  1-length, 
abruptly  attenuate  behind,  but  narrowing  much  more  gradually  in  front, 
its  anterior  margin  being  narrowly  rounded  ;  outer  lip  thickened  exte- 
4 — M.  P, 
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riorly  and  considerably  produced  beliind  ;  inner  or  colunu-llar  lip  also 
produced  behind  and  separated  from  the  outer  lip  by  a  narrow  channel 
or  canal  :  characters  of  the  interior  of  the  aperture  unknown,  though  it 
clearly  extended  the  whole  length,  and  is  narrow  and  linear  behind. 
"  Surface  smooth. 

*'  Dimensions  of  the  specimen  described  (which  has  been  kindly  pre- 
sented by  its  discoverer  to  the  Museum  of  the  Geological  Survey) : 
length,  twenty  millimetres  ;  greatest  breath,  twelve  millimetres. 

"Sucia  Islands,  Dr.  C.  F.  Newcombe,  1894. 

"Most  of  the  aperture  of  this  interesting  little  fossil  is  filled  with  the 
tough  and  tenacious  matrix,  so  that  it  is  impossible  to  ascertain  whether 
there  are  or  are  not  any  cronulations  on  the  inner  surface  of  the  outei' 
lip,  or  any  denticulations  or  plications  on  the  columellar  side.  The 
external  characters  of  the  sptaimen,  however,  would  seen  to  show  that  it 
is  a  small  smooth  Cyptcea,  very  closely  allied  to  the  C.  Cunliffei  of 
Forbes,  *  from  the  Arrialoor  group  of  the  Trinchinopoly  district  of 
Southern  India,  and  it  may  prove  to  be  only  a  variety  of  that  species. 
The  Cyjyrcea  Bayerquei  and  C  Mathewsoni,  described  in  the  first  and 
second  volumes  of  the  Paleontology  of  California,  as  from  the  Tejon 
group  of  that  state,  are  now  generally  regarded  as  Eocene  fossils." 

Tessarolax  distobta,  Gabb. 

Tessarolax  distorta,  (iahh,  18C4.     fieol.  Surv.  Oalif.,  Pala-ont.,  vol.  I,  p.  12G,  pi.  20,  tigs. 
M  .1  82  and  82,  a-h. 

II  II  VVhiteaveu.  1879.    This  volume,  pt.  2,  p.  123. 

II  II  VVhiteavps.  1890.  Trans.  Royal  Soc.  Canada  for  1895,  Second  Series, 

vol.  1,  sect.  IV,  p.  127. 

St  V  eral  much  finer  specimens  of  this  singular  species  than  the  one 
obtained  by  Mr.  Richardson  in  1871,  were  collected  at  Hornby  Island 
by  Mr.  Harvey,  in  1894,  1895  and  1897,  and  most  of  these  are  now  in 
the  Museum  of  the  Survey. 

Anchuba  callosa.  (N.  Sp.) 

Anehura  stenoptcra,  Whiteaves.     1879.    This  volume,  pt.  2,  p.  123,  pi.  15,  figs.  11  and 
11  a ;  but  probably  not  Bottellaria  stenoptera,  Goldfiiss  (1844.) 

Shell  fusiform,  spire  elongated,  turreted,  slender,  out^r  volution  ex- 
panded and  alate,  though  the  exact  shape  of  the  aiation  is  not  shown  in 
the  only  specimen  that  the  writer  has  seen.     Volutions  eight  or  nine, 

•Transactions  of  the  Geological  Society  of  London,  vol.  vii  (1846),  p.  134,  pi.  12,  ti<.'. 
22  ;  and  Stoliczka  (1868)  Cretaceous  Cephalopoda  of  S.  India,  vol.  ii,  p.  55,  pi.  4,  fig.  4. 
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t.,  vol.  I,  p.  ia>,  pi.  20,  tigs. 


those  of  the  spire  rounded,  but  slightly  coniprcosed  luterally,  the  outer 
one  somewhat  inflated,  but  obli(j|uely  flattened  ne.\t  to  t!ie  suture,  nuh- 
angular  and  lightly  shouldered  n  little  behind  its  niidheight  or  inidlength, 
and  narrowing  rapidly  to  the  ba.se  anteriorly  ;  outer  lip  expanded  and 
alate,  its  pcsterior  margin,  the  only  part  of  the  wing  that  is  clearly  Hhewn, 
being  broadly  and  shallowly  concave  ;  columella  incrusted  iiy  a  large  callus, 
which  forms  quite  a  thick  rounded  projection  antorioi  ly. 

Surface  marked  by  rather  distant,  obtuse  and  not  very  piomiuont 
plications  or  rib-like  folds,  which  cross  all  the  volutions  transversely  and 
are  themselves  crossed  by  numerous  small  acute,  spiral  rid^'es,  the 
.shoulder  of  the  outer  volution  being  distinctly  nodose. 

The  foregoing  is  a  description  of  the  imperfect  specinioti  from  the 
Trent  Kiver,  figured,  of  the  natural  size,  on  Plate  IS  of  the  second  part 
of  this  volume.  This  specimen  was  referred  by  the  writer  to  the  Jiostel- 
laria  atenoplera  of  Goldfuss,  but  this  reference  seems  to  be  no  lon>,'er 
tenable.  In  the  Canadian  specimen  the  whorls  can  scarcely  be  des- 
cribed as  minutely  and  spirally  striated,  the  ribs  on  the  last  volution  are 
not  all  strongly  granulated,  and  it  is  by  no  means  certain  that  its  winj,', 
when  entire,  was  narrow  and  sword  shaped.  Moreover  it  does  not  seem 
probable  that  a  fossil  from  the  Nanaimo  group  of  the  Vancouver 
Cretaceous  is  identical  with  a  species  from  the  Upper  Oreensand  of 
Westphalia.  For  these  reasons  it  is  now  thought  desirable  to  distinguish 
the  specimen  from  the  Nanaimo  River  by  a  new  specific  name. 

Among  the  fossils  of  the  California  Cretaceous,  Anchura  transversa  of 
Gabb  *  would  seem  to  come  nearest  to  A.  callosa,  but  the  former  is  re- 
presented as  being  wider  than  long,  and  of  comparatively  diminutive  size 
i,  e.,  only  ten  millimetres  in  length,  by  thirteen  mm.  in  width. 


Mesostoma  Suciense.  (N.  Sp.) 

Plate  44,  fig.  7. 

Ccrithium  Ldllierianum,  var.  Suciense,  WhiteaveH.  1879.  Tfiis  volume,  pt.  2,  p.  122,  pi. 
16,  figs.  10  and  10  o  ;  but  apparently  not  a  true  Ccrithium,  nor  a 
var.  of  the  -(7.  Lallierianum  of  d'Orbigny  and  other  Euro|jean 
authors. 

Shell  imperforate,  elongated  and  about  twice  as  long  as  wide ; 
volutions  six  in  the  most  perfect  specimen  collected  and  probably 
seven  when  perfect,  those  of  the  spire  rounded  and  ventricose ;  suturj 
well  defined  ;  outer  volution  strongly  convex  at  or  about  its  midheight, 
narrowing  abruptly  into  the  rounded  base  below  ;  aperture  broadly  and 

•Geological  Survey  of  California,  Palaeontology,  volume  u,  p.  165,  pi.  27,  tig.  45. 
4i — M.  F. 
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obliquely  suhoval  or  Hubovate,  longer  or  higher  than  wide,  and  narrow«'Rt 
behind,  entire,  not  channelled  anteriorly  an  in  Cf.rit/iinin  ,  outer  lip  sim- 
ple, inner  lip  thickoned  and  somewhat  reflected  or  expanded  at  tliH  baso. 

Surface  marked  by  narrow,   but  prominent  and  rather  distant,  varix 
like  ribs,   that  cross  the  volutions   transversely,  and  thnt  are  themsoWeH 
crossed  by  smaller  and  closer  spiral  ridges,  the  points  of  intersection 
being  minutely  tuberculate. 

Protection  Island,  J.  Richardson,  1873  :  "a  bingle  and  not  very  perfect 
individual".  Sucia  Islands,  J.  Richardson,  1874:  "six  well  preserved 
examples."  The  largest  of  these  specimens  is  a  liitlo  more  than  sixteen 
millimetres  in  length.  Similar  specimens  were  collected  at  the  Sucia 
Islands  by  Dr.  Newcombo  in  1894  and  1896,  and  at  the  Nanaimo  River, 
by  Mr.  Harvey,  in  August,  1901.  In  the  figure  on  Plate  15  of  the  second 
part  of  this  volume  the  number  of  volutions  is  represented  as  eight,  but 
the  apical  ones  are  slightly  restored.  The  characters  of  the  aperture  are 
well  shewn  in  the  specimen  represented  by  figure  7  on  Plate  44. 

The  reference  of  the  specimens  collected  by  Mr.  Richardson  to  the 
j^enus  Jtfeaoatoma  (Deshayes,  1861)  was  first  suggested  by  Dr.  Stanton,  in 
1893,  in  his  memoir  on  "The  Colorado  formation  and  its  Invertebrate 
Fauna,"  published  as  Bulletin  No.  106  of  the  CJ.  S.  Geological  Survey. 

MeSOSTOMA    (?)    INTERMEDIUM.    (N.    Sp.) 

Plate  43,  fig.  4. 

Shell  imperforate,  elongate,  slender  ;  volutions  nine,  those  of  the  spire 
obliquely  flattened  and  very  slightly  convex ;  the  last  volution  moder- 
ately inflated  at  about  its  midheight  and  narrowly  rounded  below  ; 
aperture  higher  than  wide,  subovate  and  abruptly  pointed  posteriorly ; 
outer  and  inner  parts  of  the  lip  unknown. 

Surface  marked  by  numeroui^,  narrow,  rib-like  folds,  that  cross  the  volu- 
tions transversely,  and  by  smaller  and  still  more  numerous  spiral  ridges. 

Sucia  Islands,  Dr.  C.  P.  Newcombe,  1894  :  four  fairly  good  specimens 
and  one  fragment.  One  of  these  is  twenty-nine  millimetres  long  and  has 
seven  volutions  preserved.  Another  was  probably  about  forty  millimetres 
in  length,  when  entire.  Brennan  Creek,  V.I.,  Rev.  G.  W.  Taylor,  1901  : 
one  good  specimen  and  two  fragments.  The  former  is  only  seventeen  mil- 
limetres long,  but  has  eight  volutions  well  preserved,  and  there  was  pro- 
bably one  more  at  the  npex. 

This  species  seems  to  differ  from  M.  Suciense  in  its  uniformly  larger 
size,  less  ventricose  volutions,  and  perhaps  also  in  its  somewhat  finer  and 


:s6l 


le>*a  prnmiiient  rib  like  folds.  An  its  mouth  clmnicters  jirt;  •ilinoHt  rntirely 
liiiknown,  it  is  liy  no  means  certain  thiit  it  Iwidii^s  to  tlm  {{onus  Mi'mom- 
toiiui, 

MErtosTOMA  (?)  Nevvcomiiii.  (N.  Sp.) 

riatt*  43,  Kk.  5. 

Shell  flongatf'd,  Hlender,  more  than  twicf  ns  long  as  wide  ;  volutions 
nine  or  ten,  slightly  and  rather  obli(|uely  compressed  ahovf  or  poste- 
riorly, most  prominent  and  rounded  below  their  midhoiglit  anterior- 
ly ;  outer  volutiou  short,  apparently  rounded  at  its  base  ;  characters  of 
the  apertu.'e  unknown,  though  the  outline  of  a  tninsverse  section  of  the 
interior  of  the  last  volution  near  the  aperture  is  obliquely  oval. 

Surface  marked  with  rather  large,  low,  distant,  rounded  ril)-!ike  folds, 
that  cross  the  lowei-  part  of  each  volution  transversely  and  luc  obsolete 
above,  also  by  numerous,  very  small  and  close  set  spiral  ridges. 

Approximate  dimensions  of  the  only  specimen  known  to  the  writer, 
which  is  slightly  imperfect  at  both  rnds  length,  sixty-six  millimetres  ; 
greatest  breadth,  twenty-five  ram. 

Sucia  Islands,  Dr.  C.  F.  Newcombe,  1896  :  one  specimen. 

Apparently  a  much  larger  species  than  the  prt-oeding,  with  volu- 
tions of  a  different  shape,  and  with  different  surface  markings.  It  is, 
however,  quite  doubtful  to  what  genus  this  shell  sliould  Ixj  referre<l,  and 
It  is  only  provisionally  regarded  as  a  Mesostoma. 

Cerithium  Vancouveren.sk.  (N.  Sp.) 

Plale  43,  tig.  6. 

Shell  small,  elongated,  slender,  apex  apparently  acute,  volutions  pro- 
bably about  eight  or  nine,  though  only  six  are  actually  preserved  in  the 
be.st  specimen  that  the  writer  has  seen,  and  compressed  laterally  ;  spire 
rather  more  than  twice  as  long  as  the  outer  volution,  which  is  also  com- 
pressed at  the  sides,  and  narrowly  rounded  at  the  base  or  anteriorly  ; 
characters  of  the  apertun'  unknown. 

Surface  marked  by  strongly  defined,  straight  ribs,  that  cross  the  volu- 
tions of  the  spire  and  upper  half  of  the  outer  volution  transversely,  and 
by.  spiral  rows  of  small,  spirally  elongated  tubercles.  As  viewed  dorsally, 
there  are  four  rows  of  these  tubercles  on  the  later  volutions  of  the  spire, 
and  on  the  outer  volution  there  are  three  or  four  rows  of  tubercles  above 
the  midheight,  and  six  or  peven  small  spiral  ridges  without  tubercles 
below. 
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KxtenNion  mine,  near  Nanairno,  V.  I.,  W.  Harvoy,  1901  :  the  speci- 
men figured,  which  i%  twelve  iniliimetreN  long  and  imperfect  itt  iKithendH, 
and  a  fragment  uf  another.  Tliene  specimenH  Heem  to  differ  from  C. 
Ski'lfiyaten»«  in  their  larger  Hize,  more  slender  spire,  and  spirally  eion- 
gatod  tubercles,  but  they  may  represent  only  a  largo  stratigraphical  and 
geographical  variety  of  that  species.  In  the  original  description  of  C. 
Skidegalcnae,  in  the  third  part  of  this  volume,  no  mention  is  miidc  of  any 
ribs.  Yet  of  the  Kve  specimens  from  Maud  Island  upon  which  the  species 
is  based,  two  shew  that  all  the  volutions  of  the  spire  are  crossed  by 
tninsverHo  and  straight  ribs,  that  become  obsolete  and  disappear  on  the 
lower  half  of  the  outer  volution. 

Ckritiiium   Harvkyi.     (N.  Sp.) 

Plate  -13,  fig.  7. 

Shell  elongateJ,  more  than  twice  an  long  as  wide ;  volutions  about 
seven,  those  of  the  spire  obliquely  compressed  laterally,  and  pentagonal 
in  transverse  section ;  outer  volution  moderately  convex,  widest  at 
or  a  little  above  its  midheight,  as  viewed  dorsally,  and  abruptly  nar- 
rowing into  the  channeled  base  anteriorly  ;  characters  of  the  aperture 
unknown. 

Surface  marked  by  distant  variciform  ribs,  that  cross  the  volutionK 
transversely,  with  broad  nearly  flat  or  sh-j.llowly  concave  spaces  between 
them,  and  by  small  beaded  or  minutely  tuberculated  spiral  ridges.  Ou 
the  last  volution  but  one  there  are  four  of  these  beaded  spiral  ridges,  and 
on  the  last  there  are  six  spiral  ridges  and  Bve  variciform  ribs.  These  latter 
are  nearly  or  quite  opposite  on  three  or  four  of  the  volutions,  and  are 
continuous  longitudinally  for  the  greater  part  of  the  length  of  the 
specimen. 

Roof  of  coal,  New  Vancouver  Coal  Co.'s  mine,  Nanairno,  W.  Harvey, 
1901  :  two  specimens,  one,  which  is  somewhat  crushed,  not  very  well 
preserved  and  slightly  imperfect  at  both  ends,  being  twenty-four  milli- 
metres in  length  by  ten  millimetres  in  breadth ;  while  the  other,  which  is 
figured,  is  more  perfect  and  better  preserved,  being  about  thirteen  milli- 
metres long. 

The  writer  has  much  pleasure  in  associating  with  this  speeies  the  name 
of  its  discoverer,  Mr.  Harvey,  whose  long  continued  exertions  have  added 
so  many  novel  forms  to  the  fauna  of  the  Vancouver  Cretaceous. 
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P»tTAMII.K«    TKNUIH,    (Jiihb. 

I'ntamidrtktiiiiii,  tJobh.    tStH.     Imn.I,  Surv.  Calif.,  I'nln-mt..  \.i|.  i,  p.  \M).  \,\.  'JO.  fl(j.  »}. 
WliitciiVfM.     WX     Tlii"  vmIuiii,',  |.t.  '.',  \i.  IL'I,  |i|.  1,">,  tiK*.  H  (I,  M  (I,  '.. 

Tho  references  to  tluB  gpecicH  on  page  121  of  tli«i  H»«ooiid  part  of  this« 
volume  are  somewhat  unfortunat*-.  For,  in  the  firnt  phion,  the  two  sjieci 
mens  from  the  "  Middle  Hhalex,"  one  of  which  in  tij^ured,  are  from  the 
north-weHt  side  of  Hornhy,  not  of  Denman  Island.  And  in  the  next 
place,  tho  two  (not  three)  very  small  and  imperfect  specimens  from  the 
"  Lower  Shales  "  of  Denman  and  tho  Sucia  Islands,  prove  to  Ite  (|uit(< 
distinct  from  /'.  tenuis.  In  Canada,  so  far  at  the  writer  is  aware,  the 
typical  form  of  the  species,  as  distinct  from  tho  var.  AYatiniinoijiain,  has 
l)t'en  collected  only  at  Hornby  Island,  by  Mr.  Ilichani  »n,  in  187*2  ;  at  tli  ' 
Sucia  Islands,  by  Dr.  Newcombe,  in  1894  ;  and  from  the  roof  of  thf  coal, 
Nanaimo  mines,  V.  I.,  by  Mr.  Harvey,  in  1901. 

In  specimens  of  /'.  tenuiH  from  the  Chico  group  ■  i  Pencer  Ilanch, 
California,  the  typical  locality,  kindly  lent  to  the  writer  for  comparison 
hy  Dr.  Stanton,  there  are  eight  volutions.  The  later  ones  of  the  spi.'- 
are  each  marked  with  a  spiral  row  of  distant  obtusely  conical  nodes,  (ii 
the  angle  near  the  base,  but  upon  the  outer  volution  these  ao.lss  are 
almost  or  completely  absent.  The  nodes,  also,  are  much  8mii;'er  i.i  some 
specimens  than  they  are  in  others.  In  those  with  very  small  nodes,  the 
whole  of  the  spire  and  the  upper  half  of  the  last  volution  is  ribbed  longi 
tudinally,  that  is,  in  a  direction  parallel  to  the  main  axis,  but  transversely 
to  each  volution.  The  nodes  on  the  basal  angle  of  the  spire  of  the  speci- 
men from  Hornby  Island,  figured  on  Plato  If)  (figure  8)  of  chv  second 
part  of  this  volume,  are  unusually  large,  and  they  are  fully  developed  on 
the  outer  volution. 


Nerinka  DI8PAH  1  Gabb.  Var. 


Nerinea  di$pnrt  (iiibb.  Var.     Whiteaves.  1896.    Traiuv   'i■.^'■^  Soc.  Canada  fi)r  1895, 
Second  Series,  vol.  I,  sect.  IV,  j).  127,  1>1.  .i.   ig.  4. 

"  Shell  essentially  similar  in  shape  and  surface  markings  to  i\\  dispar, 
but  smaller  and  devoid  of  the  rounded  8(  iral  fold  at  the  base  of  each 
volution  said  to  be  characteristic  of  tha'>  species,  also  with  the  longitu- 
dinal ribs  apparently  obsolete  on  the  lower  volutions, 

"Hornby  Island,  W.  Harvey,  1894,  three  specimens.  The  most  per- 
fect of  these  has  seven  volutions  preserved,  with  the  minute  details  of 
the  sculpture  of  each  quite  clearly  shewn.  The  three  upper  volutions 
are  marked  with  small  longitudinal  ribs  that  cross  the  volutions  trans- 
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Tersely,  but  on  the  three  lower  volutions  these  ribs  appear  to  be  absent, 
though  their  absence  may  be  due  to  the  exfoliation  of  the  oater  layer  of 
the  shell  ".     (Op.  cit.  supra.) 

•  CaPULUS  C0RBUGATU8.      (NoDO.  prov.) 

Plate  45,  t\gn.  2  and  2  a. 

Shell  varying  in  external  contour  from  conical  and  considerably  ele- 
vated, with  a  subcentral,  prominent,  pointed  and  fliightly  incurved  apex, 
to  depressed  patelliform,  with  an  obtuse  apex  ;  aperture  large,  irregular 
in  outline,  varying  from  nearly  circular  to  widely  subovate,  but  always 
a  little  longer  than  wide. 

Surface  marked  by  narrow,  concentric,  iinnular  wrinkles,  and  by  fine 
striae  of  growth.     Muscular  impressions  unknown. 

Puntledge  or  Comox  River,  near  Comox,  V.I. :  three  specimens,  two 
collected  by  Mr.  Harvey  in  1896,  and  the  other  by  Mr.  Bennett  in  1896, 
all  of  which  are  now  in  the  Museum  of  the  Survey. 

In  the  absence  of  any  knowledge  of  their  muscular  scars,  these  speci- 
mens are  only  provisionally  referred  to  the  genus  Capulua,  on  account  of 
their  resemblance,  in  external  form  and  surface  markings,  to  the  C.  casai- 
darius  and  C.  annulatua  of  Yokoyama,  as  described  and  figured  in  his 
memoir  on  the  fossils  of  the  Cretaceous  rocks  of  Japan.*  The  original 
of  figures  2  and  2a  on  Plato  45  of  the  present  publication,  which  is  the 
most  elevated  of  the  three  Comox  fossils,  is  not  at  all  unlike  the  speci- 
men of  C.  casaidariuB  figured  on  Plate  xviii,  figure  10,  of  the  thirty-sixth 
volume  of  the  Falivontographica,  but  in  the  latter  the  apex  is  not  so  much 
incurved,  and  the  surface  is  marked  only  with  five  annular  striae  of 
growth.  Another  of  the  Comox  specimens  has  much  the  same  kind  of 
surface  markings  as  C.  annulatua,  but  in  the  latter  the  apex  is  erect,  and 
the  annular  wrinkles  appear  to  be  proportionately  more  numerous. 

On  the  other  hand,  these  Comox  specimens  may  prove  to  be  the  young 
of  a  very  large  species  of  ffelcion,  recently  discovered  at  Nanaimo,  by  Mr. 
Harvey,  which  will  be  found  described  a  little  farther  on  in  these  pages 
under  the  name  H.  giganteua,  Schmidt,  var.  Vancouverenaia.  The  apex 
of  a  very  young  specimen  of  the  var.  centralis  of  H.  giganteua,  figured  by 
Schmidt  on  Plate  iii,  figure  9,  of  his  memoir  on  the  fossils  of  the  Chalk 
formation  of  Saghalien  (i:}achalin)t  is  very  like  that  of  the  Comox  speci- 

*  Versteinerungen  aub  der  JapaniRche  Kreide,  Falteontographica,  Bd.  xxxvi,  p.  177, 
pi.  18,  figs.  10,  a,  b,  11,  a,  b  ;  and  p.  20(),  pi,  25,  figa.  17,  a,  b. 

+In  the  "Memoires  do  L'Acad^mie  Imp^riale  des  Scipnces  de  St.-Peterabourg,"' 
viif  Serie,  Tome  xix.  No.  3,  pp.  1—37. 
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men  figured  in  this  publication,  but  the  former  shews  clearly  the  com- 
mencement ot*  the  radiating  rib-like  folds  which  characterize  the  adult 
»hell,  and  the  hitter  does  not. 


VaNIKORO   PILCIIKLLA.      Var. 


inkles,  and  by  fine 


(hica,  Bd.  xxxvi,  p.  177, 
ices  de  St.-Peterubourg," 


Cfr.  Vanikoro  pulchcllci,  Wliiteavew. 


1884.       This  voluiuf,  |)t.  ;t,  IP.  21."),  pi.  27.  figs. 
4  and  4  (/. 


Shell  essentially  similar  to  the  type  and  hitherto  only  known  specimen 
of  V.  pulchella,  and  apparently  differing  therefrom  only  in  its  somewhat 
larger  size  and  coarser  transverse  plications. 

Departure  Bay,  V.I.,  W.  Harvey,  1901  :  a  large  but  worn  and  imper- 
fect specimen,  that  measures  about  seventeen  millimetres  in  height  by 
cweuty  mm.  in  width. 

Texada  Island,  W.  Harvey,  1901  :  a  well  preserved  but  fragmentary 
specimen,  consisting  of  the  spire  and  upper  portion  of  the  outer  volution. 
It  is  in  this  specimen  that  the  transverse  plications  are  seen  to  be  larger 
and  more  prominent  proportionately,  than  those  of  the  type  of  the 
species  are. 

Both  of  these  specimens,  when  examined  with  a  lens,  are  seen  to  be 
marked  with  numerous  and  irregularly  disposed,  small  circular  pits, 
that  may  indicate  the  burrows  of  a  Cliona. 

LuNATiA  Shumardiana,  Gabb. 

Lnnatia  Shumardiana,  Gabb.  1864.  Geol.  Surv.   Calif.,  Palieont.,  vol.  I,  p.  106,  [il.  lit, 
fig.  61. 
White.  1889.   Bull.  U.  S.  (leol.  Surv.,  No.  51,  p.  4."). 

"  A  single  example  from  Sucia  Island  apparently  belongs  to  this 
species."  (White.)  A  specimen  from  the  roof  of  the  coal  at  the 
Nanaimo  mines,  collected  by  Mr.  Harvey,  in  1901,  and  now  in  the  Museum 
of  the  Survey,  may  also  be  referable  to  L.  Shumardiana,  though  its 
aperture  is  filled  with  the  matrix,  which  completely  covers  the  columellar 
lip. 

Gyrodes  (Conradiana  ?  Gabb,  var.)  Canadensis. 

ijiifodcs  cxcavata,  Whiteaves.  1879.  This  vclume,  pt.  2,  p.  124,  pi.  16.  figs.  2  and  2  a  /  but 

probably  not  Natica  cxcavata  of  Michelin  or  d'Orbigny. 
Uyrodes  Conradiana,  White.  1889.     Bull.  U.  8.  Geol.  Surv.,  No.  51,  p.  45. 

Shell  always  much  smaller  than  Natica  excavata  and  the  typical  G.  Con- 
radiana and  difiering  from  the  latter  also  in  having  the  upper  edge  or 
margin  of  the  outer  volution  narrowly  truncated  and  flattened  downward 
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next  to  the  suture  above.  The  largest  of  the  specimens  collected  by  Mr. 
Richardson  is  about  fourteen  millimetres  high,  and  of  late  years  a  few 
additional  and  similar  specimens  have  been  collected  at  the  Sucia  Islands 
by  Dr.  Newcombe.  and  at  Brennan  Creek,  V.I.,  by  the  Rev.  G.  W. 
Taylor. 

Amaukopsis  Suciensis,  Whiteaves. 

Ainauropsis  Sufiermis,  Whiteaves.    187'J.    This  volume,  pt.  2,  p.  123,  pi.  16,  fig,  1, 

Sucia  Islands,  Dr.  Newcombe,  1894  or  1896  :  four  or  five  specimens. 
Texada  Island,  W.  Harvey,  1901  :  one  specimen. 

OdOSTOMIA  (?)  INORNATA.      (N.  Sp.) 

Plate  43,  fig.  8. 

Shell  very  small,  imperforate,  elongate,  narrowly  conical  and  rather 
more  than  twice  as  long  as  wide ;  spire  acute.  Volutions  about  five, 
those  of  the  spire  obliquely  flattened  ;  the  outer  one  moderately  convex, 
not  quite  as  wide  as  high  and  a  little  shorter  than  the  spire,  as  viewed 
dorsally,  and  narrowly  rounded  at  the  base  or  anterior  end  ;  suture  very 
lightly  impressed  ;  aperture  apparently  subovate,  rounded  anteriorly  and 
pointed  posteriorly,  outer  lip  simple. 

Surface  smooth. 

Approximate  dimensions  of  the  specimen  figured  :  maximum  length, 
rather  more  than  three  millimetres  and  a  half  ;  greatest  width,  nearly  one 
mm.  and  a  half. 

Nanaimo  River,  V.I.,  ten  to  twelve  miles  up,  W.  Harvey,  1901  :  one 
specimen  with  the  test  well  preserved.  This  specimen  is  in  the 
Muneum  of  the  Survey. 


i'i 


OdOSTOMIA  (?)  CBETACEA.      (N.  Sp.) 

Plate  4.S,  fig.  9. 

SI.<)I1  very  small,  imperforate,  elongate  pupiform,  slender,  more  than 
twice  as  long  as  wide.  Volutions  five,  compressed  laterally  but  slightly 
convex ;  spire  much  longer  than  the  outer  volution,  its  apex  obtuse ; 
suture  lightly  impressed  ;  aperture  obliquely  subovate,  longer  than  wide, 
narrowly  rounded  at  the  base  in  front  and  pointed  behind ;  outer  lip 
apparently  simple. 

Surface  markings  unknown. 

Approximate  dimensions  of  the  specimen  figured  :  length,  two  milli- 
metres and  a  half  ;  width,  three  quarters  of  a  millimetre. 
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Brennan  Creek,  V.I.,  Rev.  G.  W.  Taylor,  1901  :  six  specimens,  which 
he  has  kindly  presented  to  the  Museum  of  the  Survey.  In  each  of  them 
the  shell  substance  is  decomposed  and  more  or  less  exfoliated. 

Lysis  Scciensis,  Whiteaves. 

Plate  45,  iigs.  3  and  4. 
Stomatin  Sucicnais,  Whiteaves.  1879.    This  volume,  pt.  2,  \i.  128,  i)l.  1(5,  figs.  4  and  5. 

Typical  Jorm. — Sucia  Islands,  C.  F.  Newcombe,  1894  :  two  specimens. 
One  of  these,  the  original  of  figure  3  on  Plate  45,  is  about  forty-three 
millioietres  in  height,  has  the  outer  surface  much  worn,  and  shews  little 
more  on  the  outside  than  a  few  distant  lines  of  growth  The  other, 
which  is  about  fourteen  mm.  high,  is  marked  by  numerous  and  close- 
set  minute  spiral  ridges,  as  well  as  by  lines  of  growth.  On  the  inside 
both  shew  the  "  concave  expansion  of  the  incrusting  layer  of  the  inner 
lip,"  which  forms  such  a  striking  character  in  the  genus  Lynis,  and  con- 
firm the  suggestion  made  by  Dr.  White,  in  18('<9,  that  the  specimens 
described  and  figured  by  the  writer  under  the  name  Sfomatia  Suciensis 
"  belong  to  Gabb's  trenus  Lysis."* 

Var.  carinifera. — Brennan  Creek,  V.  I. :  two  specimens,  each  with  two 
spiral  keels  on  the  outer  volution.  One  of  these  is  a  somewhat  crushed 
specimen,  some  eighteen  millimetres  high  and  twenty  and  a-half  wide, 
the  original  of  figure  4  on  plate  45.  Its  two  spiral  keels  are  placed  near  to 
each  other,  just  below  the  mid-height,  but  on  the  outer  lip  each  keel,  or 
ridge,  is  produced  into  a  short,  conical,  slender  spine.  The  other  is  a  very 
small  specimen,  about  five  mm.  high,  with  the  two  spiral  keels  also 
placed  near  to  each  [other,  a  little  below  the  mid-height  on  the  dorsal 
surface  of  the  last  volution.  Texada  Island,  W.  Harvey,  1901  :  three 
specimens,  each  with  two  spiral  ke^ls  on  the  last  volution. 

EuNEMA  CRETACRUM,  Whlteaves. 


Eanewi  cretaceum,  Whiteaves.  1896.    Tmns.  Royal  Soc.  Canada  for  1895,  Second  Hcrios, 
vol.  I,  ifect.  IV,  p.  126.  pi.  3,  fig.  3. 

Original  description  and  remarks. — "  Shell  small,  imperforate,  appa- 
rently elongate  turbinate,  with  the  spire  about  equal  in  height  to  the 
outer  volution,  as  viewed  dorsally,  though  the  few  specimens  collected 
so  far  are  so  crushed  that  their  exact  original  shape  is  uncertain. 
Volutions  five  or  six,  those  of  the  spire  step-shaped  or  shouldered,  but 
flattened  somewhat  obliquely  next  to  the  shoulder  above,  the  outer 
volution  rounded  and  moderately  ventricose  below  the  shoulder  ;  suture 
distinct  and  angular. 

•Bulletin  of  the  U.  S.  Ideological  Survey,  No.  6!,  p.  17. 
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"  Surface  marked  with  narrow  but  comparatively  distant  spiral  ridges, 
which  are  crossed  by  very  numerous,  close-set  and  regularly  arranged, 
acute,  longitudinal,  thread-like  raised  lines.  On  the  dorsal  portion  of  the 
last  volution  of  the  spire  there  are  three  of  these  spiral  ridges,  and  upon 
that  of  the  outer  volution  about  seven.  Test  thin,  its  inner  layer  dis- 
tinctly nacreoiip 

"  The  exact  dimensions  cannot  be  given,  but  an  average  specimen  is 
estimated  to  h.we  >^^3en  eleven  millimetres  and  a-half  in  length,  and  nine 
in  maximum  -readth,  when  perfect. 

"  North-west  side  of  Hornby  Island,  W.  Harvey,  1894:  four  or  five 
crushed  specimens. 

"  This  interesting  little  shell  is  referred  to  the  genus  Eunema,  mainly 
on  the  authority  of  Zittel,*  who  states  that  Amhcrleya,  Morris  and 
Lycett,  and  Eucychis,  Deslongchamps,  are  synonymous  with  it,  and  that 
it  ranges  in  time  from  the  '  Lower  Silurian '  into  the  Cretaceous." 

Three  additional  examples  of  this  species  were  obtained,  at  Hornby 
Island,  b}'  Mr.  Harvey,  in  1895,  but  these  throw  no  additional  light  on 
its  characters. 

Margarita  ornatissima,  Gabb.  (Sp.) 

Angaria  omatinsima,  Gahb.    1864.     Geol.  Surv.  Calif.,  Palfeont.,  vol.  i,   p.  121,  pi.  20 

«g.  78. 
Margarita  ornalisnima,  Whiteaves.  1879.    This  volume,  pt.  2,  p.  128. 

„  »  White.    1889.  Bull.  U.  S.  Geol.  Surv.,  No.  51,  p.  45. 

A  few  additional  specimens  of  this  shell  were  collected  at  the  Sucia 
Islands,  by  Dr.  Newcorabe,  in  1894  or  1896  ;  and  at  Yorke's  Farm,  two 
miles  and  a  quarter  to  two  miles  and  a  half  up  the  Nanaimo  Kiver,  by 
Mr.  Harvey  in  1901. 

SoLARiGLLA  (kadiatula  ?  var.)  occidentalis. 

Plate  45,  figs.  6,  and  5  a. 

Solariella  radiatula  (Forbes)  Schmidt.  1873.  Uber  die  Petref.  der  Kreide-fonn.  von 
Sachalin,  in  Mem.  I'Acad.  Imper.  des  Sciences  de  St.  Peters- 
bourg,  Series  vii,  vol.  xix,  p.  18,  pi.  4,  figs,  3,  4  and  5. 

Shell  essentially  similar  to  <S^.  radiatula,  as  described  and.  figured  by 
Dr.  Schmidt  in  tha  memoir  cited,  but  with  the  upper  part  of  the  later 
volutions,  especially  that  of  the  outer  one,  much  more  distinctly  flattened 
downward  next  to  the  suture ;  or,  in  other  words,  more  step-shaped 
above. 

•Handbuch  der  Pateortologie,  vol.  n,  1884,  p.  189. 
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The  Vancouver  specimens  may  be  thus  described.  Shell  small,  turM- 
nate,  about  as  iiigh  as  broad,  with  a  moderately  elevated  spire  and  a 
rather  narrow  but  deep  umbilieas.  Volutions  about  six,  those  of  the 
spire  convex,  the  later  ones  slightly  flattened  downward  next  to  the  s  .lurn, 
above  ;  the  outer  one  ventricose,  but  distinctly  flattened  or  even  sliallowly 
concave  above,  rather  higher  than  the  spire,  as  viewed  dorsally,  urn 
bilicus  occupying  about  one  third  of  the  diameter  of  the  base,  with  a 
ruinutaly  angulated  and  crenulated  margin  ;  aperture  apparently  nearly 
circular,  lip  thin  and  simple. 

.Surface  marked  by  numerous,  close-set,  flattened  and  obliquely  trans- 
verse costa;,  that  are  crossed  by  equally  or  still  more  minute,  and  dose  set 
spiral  ridges. 

An  average  specimen  is  six  millimetres  broad,  and  about  as  high  as 
broad. 

A  few  specimens  of  this  shell  were  collected  quite  recently  (in  1901 )  by 
the  Rev,  G.  W.  Taylor,  at  Brennan  Creek,  V.I.,  and  by  Mr.  Harvey,  on 
the  Nanaimo  River.  These  agree  much  better  with  Schmidt's  than  with 
StoUczka's  figures  of  S.  radiatula.  In  the  latter  the  volutions  are  repre- 
sented as  regularly  rounded,  and  not  at  all  flattened  next  to  the  suture. 
Stoliczka,  also,  says  that  S.  radiatula  is  "  composed  of  about  seven  or  eight 
convex  volutions,"  but  in  the  Vancouver  Island  specimens  there  are 
apparently  not  more  than  six. 

The  specimen  figured,  though  the  most  perfect  one  that  has  yet  been 
obtained,  is  abnormally  depressed.  All  the  other  specimens  are  more 
elevated,  and  show  the  flattening  at  the  suture  more  distinctly. 


ENTALIS. 


PhANETA  (?)    DECORATA.       (N.  Sp.) 

Plate  45,  figs.  G,  Ca,  and  7. 

Shell  rather  small,  spiral,  wider  than  high,  gently  convex  and  some- 
what dome-shaped  above,  angular  and  carinate  at  the  periphery,  and  some- 
what flattened  at  the  base  below.  Volutions  two  and  a  half  or  three, 
rapidly  expanding  and  strongly  embracing ;  spire  short,  low,  obtuse, 
partially  overlapped  by  the  upper  part  of  the  outer  volution,  and  not 
raised  above  its  highest  level ;  suture  indistinct.  Outer  volution  encircled 
by  a  narrow,  entire  and  simple  spiral  keel  or  keel-like  fold  ;  aperture  vei-y 
large,  occupying  the  greater  part  of  the  base,  nearly  circular^  but  with 
the  continuity  of  the  peristome  apparently  slightly  interrupted  by  the 
encroachment  of  the  preceding  volution,  though  this  feature  is  not  well 
seen  m  either  of  the  few  specimens  collected  ;  outer  lip  simple. 
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On  and  above  the  peripheral  keel  of  the  outer  volution  the  whole  sur- 
iiice  is  iiiiely  cancellated  by  minutely  tuberculated  ridges,  which  are  kd 
arranged  as  to  form  regular,  equidistant  and  parallel,  obliquely  transverse 
rows,  as  well  as  distinr-  spiral  ones.  Near  the  aperture,  there  'ire  seventeen 
of  .hase  spiral  rows  of  tubercles.  Below  the  periph(?rai  kofl!  there  is  one 
spiral  ridge  ann  numerous,  rather  coarse,  oh)>'{uel>'  transveis.e  <;i<>wth 
lines  but  there  ire,  apparently,  no  tuberclet  apoi  '.le  have,  in  die 
largest  ep-cimen  collected  (figure  7)  the  outer  v\>liition,  ntryt  to  the  in  \.i.' 
above,  is  partially  encircled  with  a  narsow,  erei  ti,  spiral  ioW  o:  pUcii.i:i>  a, 
crossed  by  obliquo  non-tuberc  dated  ridges  and  itriiH,  as  well  aii  by  ilie 
peripheral  alution. 

Roof  of  coal,  Nanaimo  mines.  W.  Harvey,  1 901  :  three  specun':>n., 
which  are  only  piovi.sionally  and  rather  doubtfully  referred  la  H  Adt'uis' 
genus  Phanifa.  In  m.i,riy  respecti;  they  agree  veiy  well  with  the  generic 
and  specific  description,  and  with  the  tiguies,  of  P.  Ecei  ■',  II.  Adams, 
in  the  twelfth  volume  of  Tryon's  Manual  of  C.'oachol v j[y,  but  in  Ihanela 
thi'  suMire  is  said  lo  be  distinct,  the  aperture  is  represented  as  channeled 
at  ths  piirtpheral  keel,  and  the  upper  surface  is  not  minutely  tuberculated. 
Mor«"  or  P.  Evnretti,  the  type  and  hitherto  only  known  species  of  tlie 
genns,  ia  knov  ;i  to  be  a  fresh  water  shell,  whereas  the  Nanaimo  specimens 
are  presumably  marine,  as  they  are  found  associated  with  such  purely 
marine  genera  as  Crassatella,  Pectunculus,  Yucula  proper,  Acila,  Ledn, 
Cinulia,  Trochctctceon,  (kc.  The  sculpture  of  their  upper  surface  is  very 
like  that  of  some  species  of  Calliostoma  and  Turcicula,  but  their  lower 
surface,  including  the  mouth,  is  more  like  that  ol:  »mch  a  typical  Slomatplla 
as  S.  imbricata.  They  may  indicate  a  new  generic  type  of  Trochidfv  or 
Stomatellidae,  for  which  the  name  Euphaneta  might  be  appropriate. 
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Helcion  giganteus  ?  var.  Vancouverensis. 

Plate  51,  fig.  1. 

Cfr.  Hclcion  (/igarUcus,  Sclimidt.     1873.     Ueb.  die  Petref .  der  Kreido-fotm.  von  Sachalin. 
p.  19,  pi.  2,  figs.  17,  18  ;  pi.  3,  figs.  1-10 ;  and  pi.  8,  figs.  2-5. 

Shell  very  large,  patelliform,  depressed  conical,  apex  eccentric,  placed 
very  near  to  tlie  anterior  margin,  but  not  quite  marginal,  aperture  a  little 
longer  than  wide,  rounded  subovate,  or  nearly  circular  but  somewhat 
pointed  behind. 

Surface  marked  with  concentric  lines  of  growth,  and  low  rounded 
radiating  ribs  or  plications,  that  are  faint  and  almost  obsolete  centrally. 
but  fairly  well  defined  around  the  outer  margia. 

The  specimen  described  is  about  four  inches  in  length,  and  very  little 
less  in  breadth. 
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Nanaitno  River,  V.I.,  below  the  cojil,  W.  Harvey,  1901  :  one  Knc  speci- 
men which,  however,  has  a  coiisiflerable  portion  of  its  surface  worn  iind 
partially  eroded.  It  sewnm  to  differ  from  tlie  typi'.'iil  /f.  i/lynnfeiis  only 
in  the  much  more  feeble  development  of  its  radial  ribs. 

As  already  stated,  it  is  quite  likely  that  the  three  fossils  from  the 
Comox  River  described  provisionally  o.-i  pages  364  and  30.")  as  Cujhi/h.i 
rorrugatns,  may  prove  to  bo  very  young  specimens  of  this  vaiiety  of 
Helcion  yiyanttus. 

HkLCION    TKNU1C08TATU8.       (N.  Sp.) 

Plate  45,  figs.  8  iiiid  8". 

Shell  small,  depressed  conical,  not  more  than  one-half  as  high  as  widf, 
iipex  apparently  erect,  obtuse,  placed  in  advance  of  the  nudlengtli,  and  ji 
little  to  one  side,  aperture  broadly  oval. 

Surface  widely  but  rather  fiintly  undulated  concentrically,  and  marked 
by  very  numerous,  narrow,  prominent,  acute  and  slightly  tiexuous, 
radiating  ribs. 

,^?Approximate   dimensions   of   the     specimen   figured  :  length   sixteen 
millimetres ;  width  or  breadth,  twelve  mm.  ;  maximum  height,  six  mm. 

;i) Extension  mine,  near  Nanaimo,    V.I.,    nine   specimens;  and  Texada 
Island,  two  or  three  specimens  ;  all  collected  by  Mr.  Harvey  in  1901. 

This  finely  ribbed  little  limpet  seems  to  differ  from  the  Ildcion  granu- 
latus  of  Stanton,*  from  the  Krioxville  beds  of  California,  in  its  proportio- 
nately greater  height,  and  in  the  apparent  absence  of  the  "  rather  closely 
arranged,  impressed  concentric  lines"  said  to  be  characteristic  of  that 
species. 

Genus  and  species  uncertain. 

Plate  45,  tiff.  9. 

Six  well  preserved  but  somewhat  crushed  and  very  imperfect  speci- 
mens of  the  shell  of  a  small  gasteropod,  that  the  writer  has  not  been  able 
to  refer  satisfactorily  to  any  known  genus,  were  collected  from  the  roof 
of  the  coal  at  the  Nanaimo  mines  by  Mr.  Harvey,  in  1901,  and  are  now 
in  the  Museum  of  the  Survey  One  of  these  has  only  a  single  volution 
preserved ;  four,  including  the  one  figured,  the  outer  volution  and  one  or 
two  of  the  preceding  ones;  and  one,  part  of  four  volutions  of  the  spire. 
Their  sculpture  consists  of  very  numerous  and  close-set,  fine  stria?  of 
growth,  and  a  few  irregulary  disposed,  and  more  or  less  minute  spiral 
ridges. 


'  Bulletin  of  the  U.  S.  Geologioftl  Survey,  No.  133,  \).  03,  pi.  xii,  fig.  4. 
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In  their  shape  and  surface  markings  these  specimens  are  apparently 
very  similar  to  the  subcarinate  variety  of  C'ampetoma  productum,  White* 
(which  seems  to  be  congeneric  with  Goniohaait  Nebrascensis),  but  they 
evidently  have  a  much  thinner  test,  and  a  much  more  lustrous  and  highly 
polished  surface.  They  are  also  somewhat  similar,  both  in  shape  and 
sculpture  to  the  Tyloatoma  bulimoidea  of  Stoliczka,t  but  in  the  Nunaimo 
specimens  there  are  no  indications  of  any  inner  fold-like  varices. 

SCAPIIOPODA. 

Dentalium  Nanaimoense,  Meek. 


I 


Dentalium  Nimainwcnus,  l[eek.    1857.     Trans.  Albany  Tnst.,  vol.  iv,  p.  \\. 

Dentalium  Kooniookscnsc,  Meek.    1870.     Bull.   Cieol.  and  (ieog.  Siirv.   T<;rr.,  vol.  li,   [>. 

.m,  pi.  3,  fig.  6. 

Dentalium  Nanaimoense,  Whiteaves.     1879.     This  volume,  jjt.  2,  pi.  1.3.3,  pi.  If!,  fign.  0, 
9  a,  b. 

The  specimens  of  this  species  that  were  described  and  figured  by  Meek 
are  from  Nanaimo  and  Comox,  as  is  clearly  indicated  by  the  two  name.s 
cited  in  the  foregoing  synonymy.  Similar  specimens  were  obtained  by 
Mr.  Richardson,  two  miles  and  a  half  up  the  Nanaimo  River,  and  at 
Denman  Island,  in  1872;  at  the  Suoia  Islands  in  1874,  and  at  Admiralty 
Island  in  1875,  Quite  recently,  in  1901,  one  specimen  of  D.  Nanaimo- 
nnae  was  collected  at  Brennan  Creek,  V.  I.,  by  the  Rev.  G.  W.  Taylor ; 
and  another  two  miles  and  a  quarter  to  two  miles  and  a  half  up  the 
Nanaimo  River,  by  Mr.  Harvey. 


Entalis  Cooperi,  Gabb. 

Dentalium  Cooperi,  Ciabb.  1804.     <»eol.  Surv.  Calif.,  Palseont.,  vol.  I,  p.  139,  pi.  21,  fig. 
100. 

Entalis  Cooperi,  Whiteaves.  1879.     Tfii.s  volume,  pt.  2,  p.  134,  ^j  .  16,  figs.  10  and  10  a. 

Additional  specimens  of  E.  Cooperi  were  collected  at  Hornby  Island 
by  Mr.  Harvey  in  1894. 

Pelecypoda. 


MaRTESIA  (?)    PABVULA.    (N.  Sp.) 

Plate  45,  fig.  10. 

Shell  very  small  for  the  genus,  moderately  elongated,  narrowly  subo- 
vate  and  not  quite  twice  as  long  as  high.     Anterior  side  short,  abruptly 

*  As  figured  on  Plate  26,  figs.  24,  25  and  26,  of  his  "  Non  Marine  Mollusca  of  North 
America,"  published  in  1883,  by  thu  U.  S.  (reological  Survey. 

I  Cretaceous  Gasti^ropoda  of  Southern  India,  pp.  42  and  448,  pi.  v,  fig.  5. 
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rounded,  but  faintly  subangular  at  the  midheight  in  marginal  outline,  the 
foot  opening  of  moderate  size,  and  closed  with  a  callous  plate,  or  thin 
calcareous  deposit ;  po.sterior  side  somewhat  attenuate,  longer  tlmn  the 
Ulterior  and  mote  narrowly  rounded  at  its  termination  exteriorly ;  ventral 
margin  nearly  straight  at  and  behind  the  midlcngth  ;  superior  border 
sloping  abruptly  downward  in  front  of  the  beaks,  and  much  more  gradu 
ally  so  behind  them  ;  beaks  placed  in  advance  of  the  midlength  but  not 
(|iiite  terminal :  accessory  valves,  if  any,  unknown. 

Surface  marked  with  an  obliquely  transverse,  narrow  umbono-vontral 
groove  that  is  bounded  on  each  side  by  a  row  of  minute  punctures,  and 
by  concentric  striations  or  -Julci,  that  are  coarser  behind  this  groove  than 
in  front  of  it. 

Interior  of  the  valves  unkniwn. 

Dimeii.sions  of  the  specimen  figured  :  length,  ten  millimetres  and  a 
quarter  :  maximum  height,  five  mm.  and  three-quarters. 

Extension  mine,  near  Nanaimo,  V.I.,  W.  Harvey,  11)01  :  the  right 
valve  figured,  which  is  now  in  the  Museum  of  the  Survey, 

This  little  shell  is  not  nearly  so  attenuate  behind  nor  so  ventricose 
anteriorly  as  the  Vanu  )uver  Island  specimens  of  Marlenia  clausa,  Gabb, 
that  are  descMbed  and  figured  in  the  second  part  of  this  volume.*  It  is 
by  no  means  certain  that  the  former  is  a  true  Martesia. 

CVMBOPIIOKA  ASHBURNERI,  Gabb. 

1.  Large  ribbed  variety. 

Maelra  Aahburneri,  Gabb  (pars).     1864.    Geol.  Surv.  Calif.,  Palteont.,  vol.  i,  p.  1,53. 
Gymhophora  Ashhurneri,  Gabb  (pars).    1869.     Idem,  vol.  n,  p.  181. 

„  n  VVhiteaves.     1879.     This  volume,  pt.  2,  p.  141,  pi.  17,  fig.  8. 

Shell  comparatively  large;  whole  surface  concentrically  ribbed,  the 
ribs  separated  by  deep  grooves,  and  both  ribs  and  furrows  minutely  and 
concentrically  striated. 

Specimens  of  this  form  of  C.  Aahburneri  were  collected  by  Mr.  James 
Richardson  at  Blunden  Point,  Vancouver  Island,  in  1871  ;  at  Hornby 
and  Protection  islands  in  1873;  and  at  the  Sucia  islands  in  1874. 
Similar  specimens  have  since  been  collected  at  the  Sucia  Islands  by  Dr. 
C.  F.  Newcombe,  in  1894  ;  at  firennan  Creek,  V.I.,  and  at  Protection 
Island  by  the  Rev.  G.  W.  Taylor,  in  1901 ;  also  at  Protection  and  Texada 
islands  by  Mr.  Harvey,  in  1901. 

*0n  page  137,  and  Plate  17,  figs.  2,  2  a  and  2  b. 
5 — M.  P. 
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2.  Small,  nearly  iinouth  variety. 

■UaetrafCumfjophora?)  Warrerutna,  Whitciiv.-n,  1879.  Thin  voliiiiif,  pt.  •_*,  p.  U2,  pi. 
17,  tijf.  1>,  and  pi.  11»,  «({«•  :i  and  3  <i  ;  but  perhajm  not  Cymlm 
phora  yVarrtnnna  of  .Meek  and  Huyd«n. 

Shell  comparatively  small,  concentric  ribs  nearly  or  altogether  obsolete, 
the  surface  markings  for  the  moi>t  part  consistinf;  of  close-set  concentric 
strife,  and  from  one  to  three  distant  groove-like  constrictions,  or  pericxJic 
arrests  of  growth. 

Hpecimens  which  the  writer  once  thought  to  be  possibly  identical  with 
the  Cymbophora  Warrenana  of  Meek  and  Hayden,  but  which  can  scarcely 
be  satisfactorily  distinguished  from  C.  Ashburneri,  were  collected  by  Mr. 
Richardson  at  the  Suoia  Islands  in  1874,  and  two  miles  and  a  half  up  the 
Nanaimo  River,  V.I.,  in  1875.  Similar  specimens  have  since  been 
collected  at  the  Sucia  Islands  by  Dr.  Newcombe  (in  1894),  and  at  Bren- 
oan  Creek,  V.I.,  by  the  Rev.  G.  W.  Taylor  (in  1901). 


Anatina  sulcatina  ?  Shumard. 

Anatina  sulcatina?    Shumard.     1861.     Free.  Boston  Nat.  Hist.  Soc.,  vol.  vni,  p.  204. 
Anatina  sulcatina,  Whiteaves.     1879.     This  volume,  pt.  2,  p.  139,  pi.  17,  tigs  5  and  5  a. 
Anatina  sulcatina?    Shumard.     White.     1889.     Bull.  U.  S.  Geol.  Surv.,  No.  51,  p.  W, 
pi.  VI,  fig.  1. 

Doctors  C.  A.  White  and  T.  W.  Stanton  are  inclined  to  think  that  the 
Sucia  Island  specimens  that  have  been  referred  to  A.  sulcatina  are  pro- 
bably distinct  therefrom,  and  it  is  of  course  quite  possible  that  this  may 
be  the  case,  as  Shumard  never  figured  his  species.  An  additional  speci- 
men of  an  Anatina  that  would  seem  to  be  at  least  very  similar  to  A. 
sulcatina,  but  that  it  might  be  convenient  to  distinguish  provisionally  by 
the  name  A.  affinis,  was  collected  at  the  Sucia  Islands  by  Dr.  Newcombe 
in  1894 ;  and  a  similar  one  at  Brennan  Creek,  V.  I.,  by  the  Rev.  G.  W. 
Taylor  in  1901. 

f 

Anatina  subcylindracea.    (N.  Sp.) 

Plate  45,  fig.  11. 

Shell  rather  small,  moderately  convex,  slightly  compressed,  very 
inequilateral,  straight,  elongated,  a  little  more  than  twice  as  long  as  high, 
and  subtruncate  at  both  ends.  Anterior  side  much  shorter  than  the  pos- 
terior ;  anterior  end  truncated  almost  vertically  but  somewhat  obliquely 
above  and  rounded  below  ;  posterior  end  abruptly  truncated  and  widely 
gaping ;  cardinal  border  long,  horizontal  and  nearly  straight,  behind  the 
beaks ;  ventral  margin  also  straight  for  the  greater  part  of  its  length  and 
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parallel   witn  the  posterior  part  of  the  cardinal   border  ;  beaks  small, 
incurved  and  placed  in  advance  of  the  niiilleiigth. 

Surface  concentrically  striated. 

Hinge  dentition  and  muscular  impressions  unknown. 

Dimensions  of  the  specimen  figured:  maximum  length,  24-6  mm.; 
greatest  height,  11. 

Brennan  Creek,  V.I.,  Rev.  G.  W.  Taylor:  one  specimen  and  a  fniij- 
inent  of  another,  both  of  which  have  been  kindly  presented  to  the  Museum 
of  the  Survey. 

TuRACiA  8UUTRUNCATA,  Meek. 

Tlimciaf?)  suhtrttncata.  Meek.     18.57.     Trnns.  Albany  Inst.,  vol.  iv,  \>.  tl, 

II  Meek.     IH70.     Bull.  fJeol.  and  (it'o^fr.  Hurv.  TiTr.,  vol.  M,  IK)  4, 

]).  3(i3,  pi.  2,  fiffH.  4  (ind  4  a. 
WhiteavBH.     1879.     This  volume,  \>t.  2,  p.  140,  pi.  17,  tig.  7. 

Two  specimens  of  this  shell  were  collected  at  the  Sucia  Islands  by  Dr. 
Newcombe  i '.  1894. 

Pholadomya  subelonoata,  Meek. 

Plioladomya  subelongata,  Me*!k.     1867.    Trans.  Albany  Inst.,  vol.  iv,  p,  41. 

i,  II  Meek.     187C.     Bull.  (Jeol.   and  Geogr.  Surv.  Terr.,  \ol.  ii,  no. 

4,  p.  302,  pi.  2,  figs.  1  and  1  o. 

Pknladomya    Royana,   Whiteaves.     1879.     This   volume,   pt.  2,  p.  140.     But  pr<)baV)ly 

not  P.   Royana,   d'Orbigny,   1844,   wiiich   I'ictet  makex  a 
synonym  of  P.  nodulifera,  Munster,  in  Goldfuss. 

Additional  examples  of  this  species  have  been  collected  at  the  Sucia 
Islands  by  Dr.  Newcombe  in  1894,  and  from  the  roof  of  the  coal  at  the 
Nanaimo  mines  by  Mr.  Harvey  in  1901. 


PanoPjEA  concentrica,  Gabb.  Var. 

Cfr.  Panopaa  concentrica,  Gabb.     1864.      Geol.  Surv.  Calif.,  Paleeont.,  vol.  i,  p.  148,  pi. 
22,  fig.  119. 
Homomya  concentrica,  Gabb.     1869.     Idem,  vol.  ii,  pp.  179  and  2.^6. 

Te.xada  Island,  W.  Harvey,  October,  1901  :  two  imperfect  casts 
of  the  interior  of  both  valves,  witl  portions  of  the  test  preserved. 
The  larger  of  these  is  fully  four  inches  in  length  and  the  smaller 
nearly  three  and  a  half.  These  specimens  seem  to  differ  from  the 
Californian  types  of  Panopcea  ('or  Homomya)  concentrica  in  their  lon- 
gitudinally ellipticsubovate  rather  than  subquadrate  outline,  in  their 
broader,  more  obtuse  and  more  nearly  median  umbones,  and  in  their 
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shallowly  concave  (nijterior  bonlor  l>el)ind.     Their  test  is  comparatively 
thick  and  nitither  minutely  granulated  nor  punctate. 

CUHIMDARIA    SuCIKNHia.    (N.    Sp.) 

IMato  4U,  flK-  2. 

.Shell  rather  small,  mcMJerately  convox,  somewhat  compressed,  nearly 
twice  as  long  as  hi;jh  and  very  inequilateral.  Anterior  side  ruunded, 
lunger  and  much  broader  than  the  posterior  Hid<>,  which  is  abruptly  and 
somewhat  concuvely  contracted  l>oth  above  and  below  ;  ventral  margin 
strongly  convex,  most  prominent  at  the  midlength  ;  .superior  border, 
straight  and  horizontal  behind  the  beak,  which  is  incurved,  slightly 
recurved,  and  placed  behind  the  midlength  ;  posterior  umbonal  slope 
faintly  angulated. 

Surface  concentrically  striated  ;  test  very  thin. 

Hine;e  dentition  and  muscular  impressions  unknown. 

Sucia  Island,  Dr.  C.  F.  Newcombe,  1894  :  the  specimen  figured,  whidi 
is  a  perfect  cast  of  the  interior  of  a  right  valve,  with  small  portions  of 
the  te?it  preserved. 

Dimensions  of  the  specimen :  maximum  length,  not  quite  fourteon 
millimetres  ;  greatest  height,  nine  mm.  and  a  half. 

This  little  shell  is  provisionally  referred  to  the  genus  Cuspidaria,  on 
account  of  its  cuspidate  posterior  extremity  and  extremely  thin  test. 

Tellina  occidentalis,  Whiteaves. 

Tellina  (Peronoea)  occidentalit,  Whiteaves.     1870.    This  vuhiine,  pt.  2,  p.  144,  pi,  17, 

figs.  11  and  11  rt  ;  but  not  Tellina  occidentalis,  Morton, 
1842,  which  is  a  Lucina ;  nor  Thracia  (?)  oeeidentidin. 
Meek,  1857. 

Tellina  oeoidentalis,  Whiteaves.  1806.  Trans.  Royal  8oc.  Canada  for  1805,  Secund 
Series,  vol.  i,  sect,  iv,  p.  126.  • 

"The  specimens  from  Gabriola  Island  and  the  Nanaimo  River,  which 
the  writer  formerly  supposed  to  be  referable  to  Thracia  occidenldis, 
Meek,  prove  to  be  distinct  from  that  shell,  which  Mr.  Stanton  states  has 
a  pearly  lustre  and  other  characters  of  the  Anatinidse."     (Op.  cit.,  189C.) 

Tellina  Nanaimoe.vsis.     (N.  Sp.) 

Plate  46,  fig.  3. 

Tellina  (Pertmaoderma)  Mathewgoni,  Whiteaves.    1870.    This  volume,  pt.  2,  p.  143; 

but  probably  not  Tellina  Mathewsoni,  Gabb. 

Shell  strongly  compressed,  thin,  the  thickness  through  the  closed 
valves  being  not  much  more  than  a  third  of  their  height,  broadly  sub- 


ist  Ib  comparntively 


1,   not  quite  fourteen 
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elliptical,  about  one  fourth  longer  timn  hi^h  liiul  iiluiuHt  niuilutt^ral. 
Anterior  niid  iMMtvrior  hU\vh  nltout  i'(|uiil  in  length,  their  •■xtrninilit'ii 
narrowly  rounded  ;  ventral  ^lar^in  very  slightly  coiivox,  aliiioHt  stniight 
in  the  middle;  Huperiur  Ixirder  nloping  rather  rapidly  tlownward  uti  both 
>«i(|Ra  of  the  IwalcH,  which  are  small,  median,  incurved  and  slightly 
recurved. 

Hurfiice  marked  with  very  numorouh  and  closely  iirrun^ed,  niiiuite  an<l 
inncentric  raised  lineH  of  growth. 

Hinge  dentition  and  anterior  muncular  iniprenoion  unknown  ;  posterior 
muscular  impression  narrowly  elongate,  lanceolate  suhovate.  widest  helow 
and  acutely  pointed  above. 

The  specimen  figured  is  not  sutFiciontly  perfect  to  admit  of  very  accurate 
nit'asurements  being  given,  but  the  figure  is  of  the  natural  si/.e. 

Nanaimo  River,  V.I.,  J.  Richardson,  1875  :  an  imperfect  but  well  pre- 
served cast  of  the  interior  of  both  valves,  with  part  of  the  test  preserved 
upon  each. 

Judging  by  the  figure  on  Plate  2.3  of  the  first  volume  of  the  Paheon- 
tology  of  California,  the  true  T.  Matheivsoni  is  more  elongate,  more 
pointed  at  both  ends,  and  consequently  more  nearly  triangular  in  outline. 


il 
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ASAPHIS  MULTICOSTATA,  Gabb. 

Amphismnltieottata,  Gabb.     186$t.     Geol.  Surv.  Calif.,  PaltBont.»  vol.  I,  pp.  181  and  236, 

pi.  2!),  fig.  70. 
Linearia  Sucietisit,  Whiteaves.     1879.     Thia  volume,  pt.  2,  p.  14fi,  pi.  17,  fig.  12. 

Sucia  Islands,  J.  Richardson,  1875  :  the  type  of  L.  Sucienaia.  Na- 
naimo mines,  V.  I.,  W.  Harvey,  1901  :  a  small  left  valve. 

In  a  report  upon  the  Cretaceous  fossils  from  Spanish  Oulch,  Oregon, 
published  in  1901,  in  Professor  J.  C.  Merriam's  "Contribution  to  the 
Geology  of  the  John  Day  Basin,"  Dr.  Stanton  writes  that  L.  Sucienaia  is 
"  similar  in  form  and  sculpture  "  to  Aaaphia  multicoatata,  "  and  may  be 
based  upon  the  same  species."  And,  still  more  recently,  a  direct  compar- 
ison of  L.  Sucitnaia  with  two  authentic  Oregon  specimens  of  A.  multicoa- 
tata, kindly  forwarded  by  Dr.  Stanton,  has  induced  the  writer  to  come  to 
the  same  conclusion. 


Merbtrix  nitida,  Gabb. 

Ciiiherea  Lewientit,  Ethsridge.     1861.    In  Hector's  paper  in  the  Quart.  .Toum.  Geol.  Soc. 

Lond.,  vol.  xvii,  p.  432 ;  but  not  C.  Leoneniit,  Conrad,  1859. 
Ciitherea  Conensis  (en.  typ.  for  Lecmensn)  Etheridge.    1863.    No.  42  of  the  list  of  speci- 
mens on  p.  243  of  Capt.  Palliser's  Official  Report. 


'i 
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Vcnui  (MerectuirUti')  variant,  ^iBA)h.     1864.   (iwil,  Surv.  Calif.,  Palwont.,  vol.  I,  p.  Itil, 

])1.  23,fi|,M.  140,  140  a,  and  141. 
Mcretrix  nitida,  (Jabb.     1864.     Idem,  p.  105,  pi.  23,  fig.  147. 
Caryatit  nitida,  Gabb.    1860.    Ibid.,  vul.  ii,  pp.  180  and  240. 
Chione  variant,  Gabb.     1869.    Ibid.,  p.  239. 

Cytherea  (Caryatit)  plana,  Whiteavt'8.    1879.    This  volume,  pt.  2,  p.  149,  pi.  17,  figfs.  14, 
14a,  and  14  fc;  but  piobably  not  '^Vcnuiplanni,"  Sowerby,  nor 
Aphrodiwi  Tippana,  Conrad. 
Cytherea  nitida,  Whitoaveg,     1896.    Trimn.  Royal  Soc.   Canada  for  1895,  Second  Series, 

vol.  I,  Hf'ct.  IV,  pp.  114  and  124. 
Mcretrix  variant,  f'tanton,     1901,    Univ.  Calif.,  Bull.   Dopt.  Geo!.,  vol.  ii,  pp.  281  and 
283. 

Departure  Bay,  Nanaitno  (below  the  lignite)  Dr.  Hector,  1860,  collect- 
ed by  Mr.  Mackay  :  ten  rough  casts  of  the  interior  of  single  valves  of  this 
species,  each  labelled  No.  4  2,  Cytherea  Leonenaia. 

Entrance  to  Departure  Bay,  V.  I.,  one  imperfect  valve  ;  and  Nanaimo 
River,  V.  I.,  two  miles  and  a  quarter  up,  two  specimens ;  J.  Richardson, 
1872.     Sucia  Islands,  J.  Richardson,  1875:  several  specimens. 

Texada  Island,  W.  Harvey,  1901  :  several  fine  specimens. 

The  latest  name  that  Dr.  Stanton  gives  to  this  species  is  Meretrix  vari- 
ans,  but  it  would  appear  to  be  preoccupied.  The  names  Meretrix  and 
Cytherea  were  given  by  Lamarck  at  diflferent  times  to  the  same  genus,  and 
Hanley,  in  1844,  described  a  recent  marine  shell,  under  the  name  Cydt- 
erea  varians,  in  the  proceedings  of  the  Linnsean  Society,  and  figured  it  on 
Plate  15,  figure  33,  of  his  Illustrated  and  Descriptive  Catalogue  of  Recent 
Bivalve  Shells,  an  appendix  to  Wood's  Index  Testaceologicus.  For  these 
references  the  writer  is  indebted  to  Dr.  Dall,  who  writes  that  "  the  name 
Cytherea  must  give  way  to  Meretrix,  if  for  no  other  reason  than  because 
Cytherea  was  used  by  Fabricius  for  Diptera  a  year  before  Lamarck  used 
it  for  a  moUusk.  It  is  true  Bolten  used  it  before  either  of  them,  but  Bol- 
ten's  Cytherea  is  a  totally  distinct  thing  from  Lamarck's." 

Meretrix  arata,  Gabb. 

Meretrix  arata,  Gabb.    1864.    Gool.  Surv.  Calif.,  Palieont.,  vol.  i,  p.  166,  pi.  30,  fig.  25ii; 

and  (1869)  vol.  ii,  p.  240. 
Cytherea  (Callitta)  laniniata,  Whitoaven.     1879.     This  volume,  pt.  2,  p.  148,  pi.  17,  fi^s. 

13  and  13  a,  and  plate  19,  figs.  4  and  4  a  ;  but  probably  not 
Cytherea  (Callitta)  laciniaUi,  Stoliczka,  .1871. 
Cytherea  arata,  Whiteaves.    1896.    Trans.  Royal  Soc.  Canada  for  1895,  Second  Scrii's, 
vol.  I,  sect.  IV,  p.  125. 

"  The  specimens  referred  to  Cytherea  {Callista)  lacinlata,  Stoliczka,"  in 
the  second  part  of  this  volume  have  "  been  found  to  be  exactly  similar  to 
a  specimen   from  the  Chico  group  of  Tehama  county,  California,  which 
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Palieont.,  vol.  I,  p.  Itil, 


Dr,  Stanton  has  identified  with  Meretriv  arafa,  (iahh,  and  kindly  loaned 
to  the  writer.  The  original  description  of  the  sculpture  of  Af.  arata  is 
rather  misleading.  According  to  Mr.  Gabb,  its  surface  is  '  ornaraented 
by  regiHar,  concentric,  acute  impressed  lines,'  whereas,  in  the  writer's 
judgment,  it  would  be  much  more  correct  to  say  by  small,  concentric, 
rounded  ribs,  with  very  narrow  furrows  between  them  '  (1896,  op.  cit, 
supra. ) 

A  few  additional  specimens  of  this  species  were  collected  at  the 
Sucia  Islands  by  Dr.  Nowcombe  in  1894  and  189(5.  A  small  but 
perfect  left  valve,  some  sixteen  millimetres  long,  collected  at  Tcxada 
Island,  by  Mr.  Harvey,  in  1901,  seems  to  be  intermediate  in  its  character 
between  M.  tatida  and  M.  aratn.  On  and  immediately  around  the  umbo 
the  surface  of  this  specimen  is  minutely  and  rcj,'ularly  ribbed  concentri- 
cally, but;  below,  fully  two-thirds  of  the  surface  are  only  striated  in  the 
same  direction. 


i    H 


ecimens. 


ol.  I,  p.  166,  pi.  30,  fig.  250; 


Cyprimeria  lens,  Whiteaves. 

Crprivieria  lens,  Whiteaves.     1H79.     Thiis  volume,  iit.  2,  p.  \'i2,  \>\.  17,  tigs.  V>  and  l.">  a  ; 

but  not  Mcrctrix  lens,  Gabb,  lfS()4,  which  is  jirobably  not  a  Ciiprimeria. 
"  "    White.     1889.    Bull.  d.  S.  Geological  Surv.,  No.  51,  p.  42. 

"  "    Whiteaves.     1896.    Trans.    Hoyal  Soo.  Canada  for  1895,  Second  Series, 

vol.  I,  sect.  IV,  p.  125. 

"  Shell  compressed  convex,  moderately  inflated,  ovately  subcircular  in 
marginal  outline,  and  nearly  as  high  as  long  :  posterior  side  a  little 
longer,  and  in  some  specimens  rather  more  narrowly  rounded  than  the 
anterior ;  basal  margin  broadly  convex ;  superior  border  descending 
rapidly  and  obliquely  in  front  of  the  beaks,  gently  convex  and  slightly 
prominent  immediat.'ly  behind  them,  thence  curving  gradually  downward 
to  the  posterior  end,  beaks  placed  a  little  in  advance  of  the  midlength, 
small,  depressed,  appressed  and  curved  forward.  No  definite  nor  dis- 
tinctly margined  lunule,  and  apparently  no  well  defined  escutcheon. 

"  Test  rather  thick,  its  surface  polished  and  marked  with  numerous  very 
fine  and  closely  disposed  concentric  striie,  also  with  four  or  five  distant 
and  coarser  linear  concentric  grooves  or  periodic  arrests  of  growth. 

•'  Hinge  with  two  cardinal  teeth  and  one  lateral  tooth  in  the  left  valve. 
The  two  cardinal  teeth  are  transverse  and  divergent,  the  anterior  one 
being  thick  and  excavated  in  the  middle,  but  not  bifid.  The  lateral 
tooth,  which  is  thin  and  feebly  developed,  is  partially  separated  from  the 
cardinal  fulcrum  by  a  narrow  shallow  groove.  Anterior  muscular  impres- 
sion large  and  subovate  ;  posterior  muscular  scar,  paUial  line  and  hinge 
dentition  of  the  right  valve  unknown. 


I' 


880 

"North-west  side  of  Hornby  Island,  J.  Richardson,  1872:  one  left 
valve.  Sucia  Islands,  J.  Richardson,  1874:  three  imperfect  right  valves 
andjone  left  valve,  the  latter  showing  the  hinge  dentition  of  that  valve.; 
and  Dr.  C.  F.  Newcombe,  1894,  one  large  and  perfect  left  valve. ^f 

"  These  are  most  prob;ibly  not  identical  with  the  Jferetrix  lens  of  Qabb, 
as  the  wiiter  once  supposed  they  were.  The  specimen  from  Hornby 
Island  is  a  little  more  pointed  posteriorly  than  those  from  the  8ucia 
Islands,  but  this  feature  is  rather  exaggerated  in  the  unsatisfactory 
figure  of  this  specimen,  on  Plate  17  '  of  the  second  part  of  this  volume. 
"  The  specimens  from  the  Sucia  Islands  have  more  the  general  contour 

of   a   Boainia^than  of   a  Meretrix  (or  Cytlierea)" "and 

their  hinge  dentition  is  that  of  Cyprimeria.  In  the  original  description 
of  Meretrix  lens  nothing  is  said,  and  nothing  appears  to  be  known,  about 
the  hinge  dentition  or  other  characters  of  the  interior  of  the  shell,  but 
there  are  at  present  no  valid  reasons  known  to  the  writer  for  doubting 
the  correctness  of  its  reference  to  the  genus  Meretrix  or  Cytherea. 

"Mr.  Stanton,  who  has  kindly  compared  the  Sucia  Island  specimens 
with  Meek'a  types  of  Cyprimeria  1  tenuis,  from  Vancouver  and  Newcastle 
islands,  thinks  that  the  latter  species  (whose  internal  characters  are  still 
unknown)  is  much  more  compressed  and  has  a  different  outline  "  (1896, 
op.  cit.  supra). 

Additional  specimens  of  C.  lens  were  collected  by  Dr.  Newcombe,  in 
1896,  at  the  Sucia  Islands ;  by  Mr.  Harvey,  in  1901,  ten  to  twelve  miles 
up  the  Nanaimo  River,  V.I.,  and  on  Texada  Island ;  and  by  Mr.  T. 
Bryant,  in  1901,  six  or  seven  miles  north-west  of  Wellington,  V.I. 


Bosinia  injlata,  Gabb. 
149. 


DOSINIA  INPLATA,  Gabb. 


1864.     Geol.  Surv.  Calif.,  Paleeont.,  vol.   i,   p.  168,  pi.  23,  fig. 


Sucia  Islands,  Dr.  C.  F.  Newcombe,  1896  :  one  remarkably  well  pre- 
served but  slightly  imperfect  specimen,  that  corresponds  perfectly  with 
Gabb's  dascription  of  3.  injlata.  In  this  genus  it  is  almost  impossible  to 
identiiy  species  by  descriptions  and  figures,  but  Mr.  Frank  M.  Anderson 
has  kindly  compared  this  Sucia  Island  specimen  with  the  type  of  B. 
inflcia  in  the  Geological  Museum  of  the  University  of  California,  at 
Berkeley,  and  thinks  that  it  agrees  very  well  therewith. 

Cyphina  Denmanensis.  (N.  Sp.) 

Shell  large,  compressed  convex,  apparently  ovately  subtriangular  iii 
marginal  outline,  and  about  one-sixth  longer  than  high.    Superior  border 
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sloping  somewhat  concavely  and  obliquely  downward  in  front  of  the 
beaks,  and  rather  convexly  as  well  as  obli(iuely  behind  them  ;  ventral 
margin  very  slightly  convex,  nearly  straight  in  the  middle  ;  umbo  and 
beak  nearly  median  ;  posterior  side  not  much  longer  than  the  anterior. 

Surface  concentrically  and  rather  coarsely  striated. 
Hinge  dentition  and  muscular  impressions  unknown. 


Fio.  25.— Cyprina  Dcninancnsis. 
Kvi'  sixths  of  the  natural  size. 


Outline  of  the  only  Hpecimen  collected,  aboiit 


West  side  of  Denman  Island,  Dr.  C.  F.  Newcombe,  1896  :  the  large  right 
valve  figured,  which,  unfortunatel",  has  the  umbo  and  lateral  margins  con- 
siderably eroded.  The  specimen,  however,  seems  to  indicate  a  species  of 
Cyprina  that  differs  alike  from  C.  occidentalis  of  the  Cretaceous  rocks  of 
the  Queen  Charlotte  Islands,  from  C.  Dalli,  White,  of  the  Cretaceous 
rocks  of  Alaska,  and  from  the  C.  ovata,  var.  alta,  of  the  Pierre-Fox  Hills 
or  Montana  formation  of  Assiniboia  and  Alberta,  in  its  much  larger  size, 
more  nearly  median  beaks,  and  much  straighter  ventral  margin. 


! 
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CyPRINA  (?)   ANTHRACICOLA.     (N.  Sp.)  -  ' 

Shell  of  medium  size  for  the  genus,  presumably  compressed  convex 
normally,  though  all  the  specimens  that  the  writer  has  seen  are  crushed 
flat.     In  this  condition  they  are  rounded  subovate  and  very  little  longer 

than  high.  The  anterior  side  is  short 
and  rounded ;  the  posterior  side  a 
little  longer,  its  extremity  subtrun- 
cate  abruptly  and  somewhat  oblique- 
ly above,  and  obtusely  subangular 
below.  The  ventral  margin  is  broad- 
ly rounded ;  the  superior  border 
slopes  abruptly  downward  in  front 
of  the  beaks,  and  much  more  gradu- 
ally so  behind  them  ;  the  beaks  are 
compressed,  slightly  depressed,  and 
placed  considerably  in  advance  of  the 
mid-leno'th  of  the  cardinal  mar;'in. 


Fig.  20. — Cypriiutl'/)   anthracicola.    Side 
view  of  the  most  i)erfeot  but  not  the 


Surface  marked  wi'.,h  very  numer- 
ous and  closely  disposed,  fine  concen- 
largest  sjjecimen  collected,  of  the  natu-  trie  ridges.  Or  raised  lines  of  growth, 
ral  size  and  shewing  the  right  valve.  ^^^  ^  £g^  j^u^h  coarser  and  more 
It  is  crushed  quite  flat. 


distant  concentric 
thick. 


sulcations.     Test 


Hinge  dentition  and  muscular  impressions  unknown. 

The  largest  specimen  that  the  writer  has  seen  is  sixty-five  millimetres 
long  and  sixty  millimetres  high. 

Roof  of  coal,  No.  1  shaft,  Nanaimo :  two  nearly  perfect,  but  crushed 
and  flattened  specimens,  and  four  very  imperfect  ones,  all  collected  in 
1901,  the  specimen  figured,  by  the  Rey.  G.  W.  Taylor,  and  the  others  by 
Mr.  Harvey. 

It  is  just  possible  that  these  specimens  may  prove  to  be  only  immature 
examples  of  C.  Denmanensis,  but  their  beaks  are  by  no  means  submedian 
and  their  marginal  outline  seems  to  be  more  rounded  than  triangular. 

Protocakdia  scitula.  Meek. 

Carditim  scitulum,  Meek.     1857.    Trans.    Albany  lust.,  vol.  iv,  p.  40. 

Protocardia  scitula,  Meek.     1876.    Bull.  Geol.  and  Geoffr.  Surv.  Terr.,  vol.  ii,  no.  4,  p. 

360,  pi.  3,  figs.  4  and  4  a. 
Protocardium  scitulum,  Whiteaves.     1879.     This  volume,  pt.  2,  p.  155. 
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Several  specimens,  that  are  clearly  referable  to  this  diminutive  species, 
were  collected  at  Yorke's  farm,  two  and  a  quarter  to  two  and  a  half  miles 
up  the  Nanaimo  River,  V.I.,  by  Mr.  Harvey  in  1901. 


Thyasira  cretacea,  Whiteaves. 

Conchocdc  cretacea,  Whiteaves.   1874.    Geol.  Surv.  Canada,  Rep.'l'roRr.  for  1873-74,  \>. 
266,  pi.  of  fossils,  figs.  2  and  2  a  ;  and  (187i»)  tliis  vulunu',  \<t,  2,  \i.  IM. 

On  page  784  of  his  "  Synopsis  of  the  Lucinacesu  and  of  the  American 
species,"  published  in  1901,  in  volume  xxiii  of  the  Proceedings  of  the 
U.  S.  National  Museum,  Dr.  Dall  places  Conrhocele,  Gabb,  186G; 
Cryptodon,  Turton,  1822;  and  Axinua,  J.  Sowerby,  1821  ;  among  the 
synonyms  of  Thyasira,  Leach,  1818.  The  proper  name  for  this  species, 
therefore,  would  seem  to  be  Thyasira  cretacea,  and  the  writer  has  seen  no 
other  specimens  of  it  than  those  collected  below  Dodd  Narrows.  V.I.,  by 
Mr.  Richardson  in  1873. 


CLisocoLrs  Dumus,  Gabb. 


Loripesduhius,  Gabb.     1864.     fieol.  Surv.  Calif.,  Paheont,  vul.  i,  p.  177,  pi.  24,  figs  17<> 

and  171. 
Clisocolus  dvbiui,  Gabb.     1869.     Idem,  vol.  ii,  p.  189,  i)l,  30,  fig.  7. 

Lncina  Rickwrdsonii,  \Tliitt-aves.    1874.     Re]).  Progr.  of  this  .Survey  for  1873-74,  p.  26(1, 
pi.  of  fossils,  fig.  1. 

Theiiopsia  circularis,  Whiteaves.     187!l.     This  voluine,  pt.  2,  p.  153. 
Clisocolus  dubius.  White.    1889.     Bull.  U.  S.  (ieol.  Surv.,  No.  51,  p.  41,   pi.  (i,  figs.  6-7. 
,1  I,         Whiteaves.     li;95.     Trans.  Roj'al   Soc.   Canada,   Second  Series,  vol. 

I,  sect.  IV,  p.  123. 

As  stated  in  the  publication  last  cited,  "  the  specimens  from  Van- 
couver, Hornby  and  the  Sucia  Islands,  which  the  writer  tirst  described  as 
Lncina  Richardbonii,  and  afterwards  referred  to  the  Thelis  circnlari't  of 
Meek  a;id  Hayden,  the  type  of  Meek's  suggested  genus  Thefiopsis,  are 
obvioufily  identical  with  the  Clisocolus  dubhis  as  since  figured  by  Dr.  C. 
A.  White,  and  with  specimens  from  the  Chico  group  of  Shasta  county, 
California,  labelled  C.  duhiiis,  and  kindly  loaned  by  Mr.  Stanton.  "  It 
still,  however,  appears  to  the  writer  that  the  speciniens  collected  by  Mr. 
Richardson  are  much  more  like  the  Thetis  circidaris,  as  figured  by  Meek 
and  by  Whitfield,  than  they  are  to  Gabb's  illustrations  of  C.  dubius." 

Specimens  of  this  species  were  collected  at  the  Sucia  Islands  by  Dr. 
Newcombe  in  1894;  and   at  Departure  Bay,  V.  I.,  by  Mr.  Harvey  in 

1901. 
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Clisocolus  cordatus,  Whiteaves. 

C/i«oco/i(«  corrfa<u»,  WhitHaves.  187!».  This  volume,  pt.  2,  p.  157,  pi.  18,  figs,  3,  3,  a-i  ; 
but  probably  not  Ci/primt  cordata  of  Meek  ami  Hayden  (1857)  nor 
ClisocuUii  duhius,  Oabl). 

Whit«^.   1889.   Bull.  U.S.  Geol.  Surv.,  No.  51,  p.  41,  pi.  G,  figB.  8  and !). 
11  11  Whiteavt'H.  18!)(i.    Trans.   Royal  Soc.  Canaflii  for  1895,  Second  SerieN, 

vol.  I,  sect.  IV,  1).  124. 

"  The  identification  of  the  Sucia  Islands  specimens  collected  by  Mr. 
Richardson  with  the  species  from  the  Fox  Hills  group  of  Dakota,  which 
was  first  described  by  Meek  and  Hayden  as  Cyprina  cordata,  and  sub- 
sequently by  Meek  as  Sphmriola  cordata,  has  not  proved  satisfactory,  and 
they  seem  to  be  quite  distinct  from  Gabb's  Clisocolus  dubius  "  (1896.  op. 
cit.  supra.) 

A  few  specimens,  which  seem  to  be  referable  to  C.  cordatus,  were  col- 
lected in  1901  at  Brennan  Creek,  V.I.,  by  the  Rev  G.  W.  Taylor  ;  and 
at  Departure  Bay,  V.I.,  by  Mr.  Harvey. 


Cbassatella  Conradiava,  Gabb.     (Sp.) 

Astarte  Conradiana,  Gabb.     18G4.     Geol.  Surv.,  Calif.,  Paleeont.,  vol.  i,  p.  178,  pi.  24, 
fig.  161. 
11  Whiteaves.    1879.    This  volume,  pt.  2,  p.  160,  pi.  18,  figs.  5  and  5  a. 

Specimens  of  this  species  were  collected  at  the  Sucia  Islands  by  Dr. 
Newcombe  in  1894  or  1896,  and  at  Texada  Island  by  Mr.  Harvey  in  1901. 


Crassatella  Conradiana,  var.  tuscana. 

Astarte  Tuscana,  Gabb.    1864.     Geol.    Surv.,  Calif.,  Palneont.,  vol.   I,   p.  179,  nl  30, 

fig.  257. 
Astarte  cardinioides,  Whiteaves.    1874.    Rep.  Progr.  of  this  Survey  for  1873-74,  p.  267, 

pi.  of  fossils,  fig.  3. 

Astarte  Vancouverensis,  Whiteaves.    1874.     Idem.,  p.  267,  pi.  of  fossils,  fig.  4. 

Astarte  Conradiana,  var.  Tuscana,  Whiteaves.   1879.    This  volume,  pt.  2,  p.  160,  pi.  18, 

fig.   6. 
Crassatella  Tuscana,  White.    1889.     Bull.  U.  S.  Geol.  Surv.,  No.  51,  p.  39. 

Mr.  Harvey  has  collected  numerous  specimens,  which,  in  the  writer's 
judgment,  are  referable  to  this  elongated  variety  of  C.  Conradiana,  at 
North  West  Bay,  Vancouver  Island,  in  1897  ;  from  the  roof  of  the  coal 
at  the  Nanaimo  mines,  V.I.,  and  at  Texada  Islaad,  in  1901. 
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Opi8  Vancouverensis,  NV'hiteaves. 

(?pi»  VaneoiivcrenBit,  WhiteavM.    1870.     Tliin  volume,  pt.  2.  p.  I'kH,  \A.  \H,  Hgi.  |  ainl  in. 

This  species  was  based  upon  a  slif^htly  imperfect  ri<,'lit  valve,  collecU-d 
on  the  south-west  side  of  Dennian  Isknd  by  Mr.  Kichardson  in  1871. 
The  only  other  specimen  of  it  that  the  writer  has  seen  is  a  still  mure  im- 
perfect but  characteristic  right  valve,  collected  at  Brennan  Creek,  near 
Wellington,  V.I.,  by  the  Rev.  G.  W.  Taylor,  in  1901. 

Unio  Nanaimoessis,  Whiteaves. 


Unio  Natiaimoensis,   Whiteaves.  1901.    Ottawa  Naturalist,    vol.  xiv,   pp.  177-7'J,  fign. 
1  and  la. 

"In  the  second  volume  of  the  Palneontology  of  California,  published  in 
1869,  Mr.  W.  M.  Gabb  described  and  figured  a  Cretaceous  species  of 
Unio,  which  he  called  U.  Huhbardi.  This  species  was  based  upon  a 
single  specimen,  which  is  said  to  be  "  from  the  NanaimoCoal  Mine,  Van- 
couver Island,"  and  to  have  been  "  kindly  loaned  "  to  Mr.  Gabb  by  Mr. 
Samuel  Hubbard.  It  has  long  seemed  to  the  writer  that  the  evidence 
for  this  locality  is  very  unsatisfactory,  and  that  there  are  two  strong 
reasons  for  supposing  that  some  mistake  has  been  made  in  regard  to  it. 
The  first  of  these  reasons  is  that  no  similar  specimens  have  since  been 
found  in  the  Cretaceous  rocks  at  Nanainio,  or  any  other  locality  in  Van- 
couver, or  any  of  the  immediately  adjacent  islands,  by  members  of  the 
staff  of  the  Geological  Survey  of  Canada,  or  by  local  collectors.  The 
second  is  that  numerous  very  typical  specimens  of  U.  Huhbardi  were  col- 
lected at  the  Cowgitz  coal  mine,  on  Graham  Island  (one  cf  the  Queen 
Charlotte  Islands)  by  Mr.  James  Richardson  in  1872,  and  by  Dr.  (t.  INI. 
Dawson  in  1878. 

"  No  other  land  or  fresh  water  shells  have  yet  been  recorded  as  occur- 
ring in  the  Cretaceous  rocks  of  the  Nanaimo,  Comox,  or  Cowitchan  coal 
fields.  But  in  March,  1894,  a  nearly  perfect  but  somewhat  crushed  and 
slightly  distorted  bivalve  shell  was  found  by  Mr.  W.  Haggart,  in  shale 
at  the  top  of  No.  6  Pit,  Wellington  Colliery,  Nanaimo.  This  specimen 
is  now  the  property  of  the  Provincial  Museum,  Victoria,  B.C.,  and  has 
been  forwarded  to  the  writer  by  Dr.  C.  F.  Newcombe,  of  that  city,  for 
examination  and  comparison. 

"  Judging  by  its  external  form  and  surface  markings,  this  fossil  seems 
to  be  a  specimen  of  a  previously  undescribed  species  of  Unio,  that  is 
([uite  distinct  from  U.  Huhbardi  and  from  any  of  the  Unionida'  of  the 
Cretaceous  or  Laramie  rocks  of  North  America. 
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"The  «pecies  may  now  be  provisionally   named  and  characterized  as 
follows  : — 

Unio  NANAiMOENais  (8p.  nov.)  " 

"Shell  compressed-convex,  ovately  sdbelliptical,  much  longer  than  high, 
higher  than  l)road,  and  very  ineciuilateral.     Anterior  end  short,  rounded  ; 

posterior  end  much 
longer  than  the  an- 
terior, its  extremity 
obliquely  subtrun- 
cato  above,  produ- 
ced and  somewhat 
narrowly  rounded 
below  ;  beaks  pla- 
ced in  advance  of 
the  midlength ;  pos- 
terior umbonal  slo- 
pes not  at  all  angu- 
lated. 

"  Surface  marked 
only  with  numerous 
concentric  lines  of 
growth.  Hinge  den- 
tition, muscular  im- 
pressions, and  pal- 

Fio.  27.— J7nto  Nanaimoenais.—iiide  vifiw  of  the  only  specimen   Hal  line  unknown. 

known,  in  outline. 
Fio.  27a.— Dorsal  view  of  the  same,  also  in  outline,  to  shew  the  -^P  P  I'  o  X 1  m  a  t  e 

proportionate  convexity  of  the  closed  valves.  dimensions    of    the 

Both  the  figures  are  of  the  natural  size.  ft^  ecimen  figured  :— 

Maximum  length, 
sixty-eight  millimetres ;  greatest  height,  thirty-sevon  millimetres ;  maxi 
mum  breadth  or  thickness,  twenty-four  millimetres. 

"  The  slight  distortion  and  somewhat  slickensided  movement  to  which 
the  specimen  has  been  subjected  has  so  displaced  the  normal  position  of 
tho  valves  that  the  marginal  outline  is  not  as  diEtinctly  defined  as  might 
be  desired,  and  the  beaks  are  no  longer  quite  opposite. 

"As  compared  with  U.  Nanaimoensia,  U.  Hubhardi  is  a  much  more  con- 
vex shell,  with  distinctly  angular  or  subangular  posterior  umbonal  slopes, 
and  it  is  much  more  attenuate  posteriorly  "  (op.  cit.  supra.). 
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id  characterized  an 


Triqonia  Evan'saxa,  Meek. 


Trigonia  Evaniana,  Meok.     1857.    TraiiH.  Albany  In<it.,  m>I.  iv,  \>.  fj. 

Triffonia  Emoryi,  Pltheridgo.     IHOl.     In  Hi-ctor'n  pajxT  "On  the  (i(vili.>fy  of  th«<'ciin- 

try  between   Lakti  Hiiixiridr  and  tlic   Tacitic  Ocfaii,"  l^iiart.   .Idiiiii. 

Geol.  Soc.  Lond.,    vol.   xvii,   \>.  432;    lint  not   T.   Einnnii,   Oonrad, 

1867. 

If  11        Ethuridge.     184>3.    No.  4(»  of  the  lint  of  gjH-cinifns  mi  p.  •_•>;<  of  (,'a|it. 

Palliger'H  Official  Rt'ixjrt  on   his   Exjil  irations   in    IJritish  .Vuiciica  in 

1857-00. 
Triyonia  Evantii,  (Jabb.     18t)4.     Geol.   Surv.  Calif.,    I'alitont.,  vol.  i,  p.  1H!1,  pi.  •*'>, 

tig.  17. 
Trigmxia  Evansi, 'iJLeoV.     187*).     Bnll.  U.  8.  (k'ol.  and  Geogi-.  .Surv.  Terr,  vol.  ii,  No,  4, 

p.  359,  pi.  2,  figs.  7,  la  and  76. 
rri'jFonm  JPtanMTui,  Whiteaves.     187!>.    This  volume,  pt.  2,  p.  161;  and  (180«i)  Trann. 

Royal  Soc.  Canada  for  189"),  Second  Series,  sect,  iv,  p.  114. 

In  1876,  in  the  second  volume  of  the  Bulletin  of  the  United  States 
Geological  and  Geographical  Survey  of  the  Territories,  Mr.  Meek  pointed 
out  that  his  Trigonia  Evansana  is  "almost  certainly  the  same  shell  that  was 
referred  by  Mr.  Etheridge,  among  Mr.  Hector's  collections  from  Nanainio, 
to  T.  Emoryi  Conrad  (pi.  ill,  figs.  2  a,  6,  c.  United  States  and  Mexico 
Boundary  Survey  Report.)"  "It  is,  however,"  he  says,  "certainly  very 
distinct  from  that  species,  not  only  in  form  and  in  its  decidedly  less 
crenate  costse,  but  more  particularly  in  having  a  smooth,  longitudinally 
sulcate,  depressed  ridge  on  each  side  of  its  escutcheon,  not  crossed  by  the 
costre.      Its  costse  are  likewise  less  numerous  and  more  prominent." 

In  1894,  the  Geological  Society  of  London,  through  its  president.  Dr. 
Henry  Woodward,  kindly  lent  to  the  writer  for  study,  all  the  Cretaceous 
fossils  obtained  during  Captain  Palliser's  explorations,  that  were  deposited 
at  Burlington  House.  These  form  the  subject  of  a  paper  published  in 
1896,  in  the  first  volume  of  the  second  series  of  the  Transactions  of  the 
Royal  Society  of  Canada.  Among  them  were  "  ten  specimens,  mostly 
mere  casts  of  the  interior  of  single  valves,  each  labelled  '  No.  40,  Trigonia 
Emoryi,  Conrad ;  below  the  lignite.  Departure  Bay,  Nanaimo,  Dr. 
Hector,  1860;  collected  by  Mr.  Mackay."  These,  as  was  expected,  are 
clearly  referable  to  T.  Evansana, 

Meek's  types  of  T.  Evansana  are  both  from  Nanaimo,  V.I.,  where  they 
were  probably  collected  by  Mr.  T.  J.  Turner,  of  the  U.S.  Navy,  in  1856. 
On  Vancouver  Island,  specimens  of  the  sa.-ne  species  were  collected  at 
North  West  Bay  by  Mr.  Richardson  in  1873,  and  by  Mr.  Harvey  in 
1897  ;  at  Departure  Bay,  by  Mr  Harvey  in  1901  ;  and  at  Brennan 
Creek,  near  Wellington,  by  the  Rev.  G.  W.  Taylor  in  1901.  At  the 
Sucia  Islands  similar  specimens  were  collected  by  Mr,  Richardson  in  1874 
and  by  Dr.  Newcombe  in  1894. 


il 
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NuruLA  Hornhyrnsis,  Whiteaves. 

Plate  w,  Hg.  4. 

Nuiula  Hornhyentit,  WliitcuvcH.     1H!«!,     TraiiH.  Royal  S<h.  Cuuada  for  1896,    Secnnrl 
•ScricH,  vol.  I,  Hfct.  IV,  |(.  lUt;,  pi.  ;;,  tig.  2. 

Original  description  and  remarkit. — "  Shell  of  Diedium  size  for  the 
genus,  compressed  convex,  subelliptical  in  marginal  outline,  rather  obliqui- 
and  very  inequilateral.  Anterior  or  longer  side  obliquely  subtruncated 
at  its  extremity  above  and  rather  narrowly  rounded  below  ;  posterior  or 
shorter  side  very  regularly  but  narrowly  rounded  at  the  end  ;  ventral 
margin  broadly  rounded,  but  rather  more  convex  posteriorly  than  ante- 
riorly ;  superior  border  nearly  straight  but  slightly  descending  in  front  of 
the  beaks,  and  sloping  obliquely  and  much  more  rapidly  downward 
behind  them  ;  beaks  sraiul,  incurved  and  recurved,  projecting  very  little 
above  the  highest  level  of  the  superior  border,  placed  behind  the  mid- 
length,  and  in  one  specimen  almost  terminal. 

"  Surface  almost  smooth,  marked  only  by  a  few  faint  concentric  striii' 
of  growth  ;  test  thin. 

"  Dimensions  of  the  largest  specimen  known  to  the  writer  :  length, 
eleven  millimetres ;  height,  eight  millimetres.  The  specimen  figured  is 
not  quite  six  millimetres  in  length. 

•'  Nor^h-west  side  of  Hornby  Island,  in  the  '  Middle  Shales  or  Division 
D'  of  Mr.  Richardson's  Comox  Section,  W.  Harvey,  1894:  one  right 
valve,  ont  left  valve,  and  a  somewhat  crushed  specimen  with  both  valves, 
eaoh  with  the  test  preserved. 

'*  Thf'^ie  specimens  may  represent  a  variety  of  Nucula  solitaria,  but  if 
Mr.  Gabb's  figure  of  that  species  is  correct,  it  must  have  a  very  different 
marginal  outline.  His  illustration  represents  a  much  more  triangular 
shell  than  that  of  A\  Hornbyensis,  with  a  more  prominent  beak,  and  more 
pointed  at  both  ends. 

^^  Nucula  Traskana,  Meek,  from  the  Cretaceous  rocks  of  Vancouver 
Island,  was  described  from  a  single  worn  cast  of  the  interior  of  the  shell, 
which  has  never  been  figured  and  haa  since  been  lost.  Mr.  Meek  states 
that  the  specimen  was  '  probably  provided  with  a  distinct  lunule,'  and 
that  '  the  species  will  probably  be  recognized  by  its  ventricose  trigonal 
ovate  form  and  nearly  central  beaks.'  This  description  is  quite  inappli- 
cable to  the  specimens  from  Hornby  Island,  in  which  the  lunule  and 
escutcheon  are  both  obsolete." 

Since  this  description  was  written,  two  other  specimens  of  iV".  Hornby- 
enaia,  which  are  now  in  the  Museum  of  the  Survey,  were  collected  at 
Hornby  Island  by  Mr.  Harvey  in  1895.     The  larger  of  these,  which  is 


..lada  for  18!)5,    Siconrt 


aint  concentric  stria' 
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apparently  an  adult  .shell,  in  about  twelvo  millimetres  in  leiiKth  l)y  ton 
and  a  half  mm.  in  iieight.  Ah  will  be  scon  by  the  figure  on  Plate  Itl,  jta 
miugin*!  outline  is  rounded  subtrigonal  and  very  dilTi'rpnt  to  that  of  the 
very  young  auu  somewhat  elongate  Hpecimen  that  was  previously  ti^un'd. 
As  compared  with  Moek's  description  of  iV".  I'rankann,  its  valves  ni^  com- 
pressed rather  than  ventricose,  and  its  heak  is  by  no  means  <(«airal. 

A  left  valve  of  a  .Vucula,  from  the  roof  of  the  coal  at  the  Nanaimo 
mines,  collected  by  Mr.  Harvey  in  1901  and  now  in  the  Museum  of  the 
Survey,  has  a  somewhat  similar  outline  1 1  tin-  adult  iV.  llnrnfnjetm;.    But 

II'    11(1  II  little  over  twelve  high, 
'wded,  but  very  regularly 


^pocimen.x,  thinks  that 
■om  the  uppor  part  of 


the  former,  which  is  fifteen  millimetre.'-      r 
is  marked  with  very  numerous  and  d 
disposed  concentric  raised  lines  or  min 

Dr.  Stanton,  who  has  kindly  examin< 
they  are  quite  distinct  from  his  Nucula  (., 
the    Knoxville    beds    about    three    miles   soutii    of   Lowerys,    Tehama 
County,"  *  California. 

Nucula  Richardsoni. 

Nucula  pectinata,  Whiteaveg.     1871).    This  volume,  pt.  2,  p.  1(11,  pi.  18,  tig.  S  ;  hut  not 

Nucula  pcetinata,  J.  Sowprhy,  1S18. 
Nucula  Richardtoni,  Whiteaves.     1890.    Trans.  Kfiyal  .Soc.   Canaila  for  18!»5,  Socfjnd 
Series,  vol.  i,  sect,  iv,  p.  122. 

"  Shell  similar  to  N.  pectinata,  but  less  inequilateral  and  much  shorter 
in  proportion  to  its  height,  the  beaks  being  more  nearly  central,  the  pos- 
terior side  longer  and  more  obliquely  truncated,  the  anterior  shorter  and 
more  broadly  rounded  at  its  outer  termination. 

"  The  slightly  distorted  valve  from  the  lower  part  of  the  Trent  River, 
Vancouver  Island,  which  was  referred  with  doubt  to  the  N.  pectinata  of 
Sowerby  by  the  present  writer  in  1879,  appears  to  be  sufficiently  distinct 
from  that  species  to  warrant  the  new  specific  name  now  proposed  for  it, 
in  memory  of  its  discoverer  "  (1896,  op.  cit.  supra.). 


Nucula  (Acila)  truncata,  Gabb. 

NucuUi  truncata,  Gabb.    1864.     Geol.  Sur.  Calif.,  Palwont.,  vol.  i,  p.  198,   pi.   26,   figg. 

184  and  184  a,  b. 
Nucula  (Acila)  truncata,  Gabb.    1869.    Idem,  vol.  11,  p.  197. 

„  „  „         Whiteaveg.    1879.    This  volume,  pt.  2,  p.  162. 

On  Vancouver  Island,  specimens  of  this  species,  as  determined  by  the 
writer,  were  collected  in  1901,  from  the  roof  of  the  coal  at  the  New  Van- 

•Bulletin  of  the  U.S.  Geographical  Survey,  No.  133,  p.  52. 
6 — M.  P. 
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couver  Coal  Co. 'a  mine,  Nanaimo,  and  from  ten  to  twelve  miles  up  the 
Nanaimo  River,  by  Mr.  Harvey  ;  also  at  Brennan  Creek,  near  Wellington, 
by  the  Rev.  G.  W.  Taylor.  Similar  specimens  had  previously  been  collected 
at  Hornby  Island  by  Mr.  Harvey  in  1894,  and  at  the  Sucia  Islands  by 
Dr.  Newcombe  in  1894  or  1896. 

In  the  first  volume  of  the  American  Journal  of  Conchology,  published 
in  1865,  Mr.  Conrad  says  of  N.  truiicata  that  "  two  species  are  evidently 
confounded  under  this  name.  Mr.  Gabb  should  "  (he  says)  "  have  figured 
a  specimen  from  each  division,  as  he  has  done  in  Amauropaia  alveata." 

Much  more  recently,  in  1898,  Dr.  Dall  says  that  "an  examination  of 
undoubted  Cretaceous  specimens  of  N.  truncata  shows  that  the  apecien 
differs  from  the  Tertiary  forms  by  its  more  impressed  escutcheon,  its  finer 
and  more  delicate  divaricate  sculpture,  and  its  more  prominent  close  set 
regular  and  even  concentric  sculpture.  Those  I  have  seen  are  also 
smaller."* 

In  a  letter  received  in  March,  1902,  Dr.  Stanton  writes  that  he  "  doubts 
whether  the  Tejon  specimens  are  different  from  the  Chico  ones,"  but  that 
in  any  event  the  name  JV.  truncata  should  be  applied  to  the  Chico  form, 
because  the  type  specimens  are  from  Chico  localities." 

YOLDIA  DIMINUTIVA.    (N.  Sp.) 

Plate  47,  fig.  2. 

Shell  very  small,  inequilateral,  moderately  convex,  slightly  produced 
and  narrowly  rounded  in  front,  abruptly  pointed  and  a  little  longer  behind  ; 
length  nearly  twice  the  maximum  height ;  beaks  small,  placed  a  little  in 
advance  of  the  midlength. 

Surface  apparently  concentrically  striated. 

Length,  4  -  7  mm.  ;  greatest  height,  2  -  9  mm. 

Roof  of  coal,  New  Vancouver  Coal  Co's  mine,  Nanaimo,  W.  Harvey, 
1901  :  a  cast  of  the  interior  of  a  left  valve  with  a  small  portion  of  the 
test  preserved.  This  little  shell  differs  chiefly  from  the  Leda  translucida, 
of  the  Californian  Tertiary,  as  described  and  figured  by  Gabb,  in  its  very 
diminutive  aize,  the  figured  specimen  of  L.  translucida  being  represented 
as  12  mm.  long.  The  genua  Leda,  however,  is  now  restricted  to  shells 
with  a  "  long  tapered  bicarinate  rostrum,"  and  Y.  diminutiva  is  obviously 
congeneric  with  the  Yoldia  microdonta  and  }'.  ventricosa  of  Meek,  from 
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the  Upper  Missouri  Cretaceous,*  though  all  three  seem  to  the  writer 
to  be  more  probably  referable  to  YoldieVa  or  I'ortlandia. 

Pectunculus  Veatchii,  Gabb.  (Sp.) 


Plate  47,  KgH  :i  and  4. 

Creol.  Surv.  Calif.   Palieont,,  vol. 


1,  p.  197,  pi.  a*),  figs. 


Axincea  Veatchii,  Gabb.     1864. 
183  and  183  a. 

"  "         Whiteavfis.    1879.    This  volume,  pt.  2,  p.  lt)2. 

Pfcliiticuhts  Veatchii,  Stanton.     1890.     U.   8.  Geol.   Survey,  17th  Annual  Kcp.,  pt.  1, 
pp.  1029  and  1039. 

This  is  one  of  the  commonest  lamellibranchiate  bivalves  of  the  Vancou- 
ver Cretaceous.  The  writer  has  examined  and  studied  specimeus  of  it 
from  the  following  localities,  the  collector's  name  and  date  at  which  the 
collections  were  made  being  added  in  parentheses.  Vancouver  Island  : 
at  Blundeu  Point  and  the  entrance  to  Departure  Bay  (J.  Richardson, 
1872);  at  North  West  Bay  (J.  Richardson,  1872,  and  W.  Harvey,  1897); 
from  the  roof  of  the  coal  at  the  Nanaimo  mines,  and  ten  to  twelve  miles 
up  the  Nanaimo  River  (W.  Harvey,  1901)  ;  and  at  Brennan  Creek,  near 
Wellington  (Rev.  G.  W.  Taylor,  1901).  Hornby  Island  (J.  Richardson, 
1871);  Sucia  Islands  (J.  Richardson,  1874,  and  Dr.  Newcombe,  1894); 
and  Texada  Island  (W.  Harvey,  1901).  All  the  specimens  of  this  shell 
that  were  collected  by  Mr.  Richardson  were  referred  to  Aximea  Veatchii, 
Gabb,  by  the  writer,  on  page  162  of  the  second  part  of  this  volume.  On 
the  other  hand,  Dr.  C.  A.  White,  in  1889,  identifies  specimens  from 
Sucia  Island  with  Axincea  sagittata,  Gabb,  though  with  a  query,  as  he  (Dr. 
White)  states  that  "  none  of  them  show  the  peculiar  sagittate  markings 
which  suggested  the  name."t 

The  outer  surface  of  the  specimens  from  Texada  Island  is  remarkably 
well  preaerved,  and  the  finest  surface  markings  are  well  shewn.  These 
latter,  when  viewed  with  a  lens,  to  the  writer's  surprise  were  seen  to 
consist  of  a  close,  regular  and  very  minute  oancellarion  or  network,  con- 
sisting of  densely  crowded  minute  radiating  raised  lines,  or  low  ridges 
with  impressed  lines  between  them,  which  are  crossed  by  equally  numerous, 
close  set  and  minute,  concentric  raised  lines,  as  represented  by  figure  4 
on  Plate  47.  On  a  re-examination  of  the  specimens  collected  long  ago 
by  Mr.  Richardson,  it  was  found  that  in  all  of  those  from  Vancouver 
Island  the  surface  is  much  worn  and  the  finer  markings  obliterated,  but 
that  in  the  small  specimens  from  the  Sucia  Islands  the  minute  details 
of  sculpture  are  well  preserved. 

•  See  Report  U.  S.  Geological  Survey  of  the  Territories,  vol.  i.\,  pp.  109  and  112,  and 
Plates  2  and  15. 

tBuUetin  of  the  United  States  Geological  Survey,  No.  51,  p.  39. 
6J— M.  F. 
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In  April  last  (1902)  the  writer  sent  one  of  the  Texada  specimens  to  Dr. 
Stanton,  i^ith  a  letter  asking  if  any  of  the  California  examples  of  /'. 
Veatchii  in  the  U.  S.  National  Museum  showed  the  same  kind  of  minute 
surface  markings.  In  reply  to  this  communication  Dr.  Stanton  wrote, 
that  "un  examining  our  collection  of  Pectunculua  Veatchii,  for  comparison 
with  your  specimen,  I  was  surprised  to  find  that  almost  all  of  our  speci- 
mens have  the  surface  sufficiently  weathered  to  have  removed  the  finer 
radiating  sculpture,  if  they  ever  possessed  it.  A  few  were  found,  how- 
ever, such  as  the  two  I  am  sending  in  the  same  package  with  yours, 
which  retain  traces  of  strite  that  I  think  are  Comparable  with  those  on 
the  Texada  Island  shell."  Both  of  the  specimens  kindly  forwarded  for 
comparison  by  Dr.  Stanton,  one  from  Butte  Co.,  and  the  other  from 
Fences  Ranche,  California,  shew  traces  of  the  minute  cancellation  seen 
on  Texada  Island  specimens.  It  would  appear,  therefore,  that  the 
Pectunculua  from  the  Vancouver  Cretaceous  is  correctly  referred  to 
P.  Veatchii,  but  that  exceptionally  well  preserved  specimens  of  that 
species  are  marked  by  a  minute  sculpture  that  has  not  previously  been 
described. 

Dr.  Dall  recently  *  adopts  the  name  Olycimeria  {T)a,Go&i&,  1778)  for  this 
genua,  and  regards  Aoeintea,  Poli  (1791  and  1795)  and  Pectunculus, 
Lamarck  (1799)  as  mere  synonyms  thereof.  Still,  the  latter  name  has 
been  in  use  for  so  many  years  that  it  seems  a  pity  to  reject  it,  though  the 
laws  of  priority  may  require  the  change. 

Arca  Vancouverbnsis,  Meek. 


Area  Vancouverensit,  Meek.    1857.    Trans.  Albany  Inst.,  vol.  iv,  p.  40. 
Orammatodon  (?)  Vancouverensit,  Meek.    1876.         '  Gaol,  and  Geogr.  Surv.  Terr.,  vol. 

II,  no.  4,  p.  oi  3,  figs.  6  and  5  a. 

Nemodon  Vancouverensit,  Whiteaves.    1879.    'x^.c  •'olume,  pt.  2,  p.  163. 

The  type  of  Arca  Vaneouverenaia  was  collected  at  Nanaimo,  apparently 
by  Mr.  T.  J.  Turner,  of  the  U.  S.  Navy,  in  1856.  Its  dimensions  are  stated 
to  be :  length,  -74  inch  ;  hr Igbt,  '44  inch ;  and  breadth,  '40  inch.  "  This 
species,"  Meek  says,  "  will  be  readily  distinguished  by  its  vertically  trun- 
cated posterior  extremity,  and  the  distantly  separated  radiating  costse, 
with  smaller  ones  between,  on  the  anterior  end.  I  know  of  no  species," 
he  adds,  "  with  which  it  is  liable  to  be  confounded." 

The  specimens  upon  which  the  description  of  Grammatadon  f  Vaneou- 
verenaia was  based  are  said  to  be  from  Comox,  where  they  would  seem  to 
have  been  collected  by  Mr.  George  Gibbs  in  1858.     The  dimensions  of 
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the  specimen  figured  are  said  to  be  :  length,  075  inch  ;  height,  0-47  ;  and 
breadth  or  convexity,  0'40  inch. 

In  the  collections  made  by  Sir  James  Hector  durinj^  Captain  Pallispr's 
explorations,  there  are  two  small  specimens  from  "  Departure  Bay,  Na- 
naimo,  V.  I.,"  obtained  in  1860,  that  are  probably  referable  to  this  species. 

Specimens  of  a  small  Area,  that  may  be  referable  to  .1.  I'aiicouverensis, 
were  collected  at  Hornby  and  Denman  islands  by  Mr.  Hichanison,  in 
1872,  and  at  Extension  mine,  near  Nanaimo,  by  Mr.  Harvey,  in  11)01. 
The  largest  of  these  is  not  quite  an  inch  and  a  half  in  its  greatest  length. 
But  it  is  still  uncertain  whether  the  two  large  single  valves  from  liluiiden 
Point,  V.  I.,  that  are  figured  on  plate  19  (figs.  1  and  la)  of  the  second 
part  of  this  volume,  and  two  casts  of  the  interior  of  large  single  valves, 
collected  on  the  Saable  River,  V.  I.,  by  Mr.  Richardson,  in  1872,  should 
be  regarded  as  adult  specimens  of  A.  Vanconverensis,  or  as  a  distinct 
species.  These  large  shells  have  precisely  the  same  kind  of  hinge  denti- 
tion as  the  much  smaller  specimens,  a  character  upon  which  Conrad  based 
his  genus  Nemodon. 

A  cast  of  the  interior  of  the  left  valve  of  a  small  Area  from  Departure 
Bay,  V.  T.,  collected  by  Mr.  Harvey,  in  1901,  is  very  similar  in  shape  to 
the  Area  (Nemodon)  Cunishewensis  of  the  Lower  Shales  of  the  Queen 
Charlotte  Islands,  but  in  the  former  the  beak  is  curved  distinctly  back- 
ward. 

CUCULL-EA  TBUNCATA?  Gabb.   (Var.) 

Cumllcca  tnmcata?  Gabb.    1861.    Geol.  Surv.  Calif.,  Palteont.,  vol.  i,  p.   19(>,  pi.  2.'),  fig. 

182. 
Cucnllrea  (Idonearca)  truncata,  Whiteaves.   1879.   This  volume,  pt.  2,  p.  165,  pi.  10,  figs. 

2  and  2  a. 
Cucxdloea  truncata  ?  (Gabb)  ^Vl^ite.     1889.     Bull.  U.S.  Geol.  Surv.  No.  51,  p.  38. 
Cfr.  CucxdUm  po^uUrosa,  Whiteaves.    1900.    This  volume,   pt.  4,  p.  294,  pi.  38,  fig.i.  1 
and  1  a. 

In  the  second  part  of  this  volume  the  writer  referred  specimens  of  a 
rather  large  and  thick  shelled  sp<)cies  of  Cucullvea,  from  several  localities 
in  the  Vancouver  Cretaceous,  to  the  C.  truncata  of  Gabb.  Similar  speci- 
mens have  since  been  collected,  at  the  Sucia  Islands,  in  1894,  by  Dr. 
Newcombe ;  on  Vancouver  Island,  in  1901,  at  Brennan  Creek  by  the 
Rev.  G.  W.  Taylor,  and  six  or  seven  miles  north-west  of  Wellington  by 
Mr.  T.  Bryant  ;  also  at  Yorke's  Farm,  two  miles  ^nd  a  quarter  to  two 
miles  and  a  half  up  the  Nanaimo  River,  by  Mr.  Harvey. 

But,  as  pointed  out  on  pages  295  and  296  of  the  fourth  part  of  this 
volume,  "  there  are  now  some  reasons  for  thinking  that  the  specimens 
from  the  Nanaimo  group  of  the  Vancouver  and  Sucia  Islands  Cretaceous 
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may  be  speci6cally,  or  at  any  rate  varietally  distinct  from  the  true  C. 
Irtmcata."  "Through  the  kindness  of  Prof.  Pilsbry,  the  writer  has 
recently  been  able  to  examine  and  study  ten  authentic  examples  of  that 
species,  from  Cottonwood  Creek,  the  property  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.  The  largest  of  these  specimens,  however,  is 
only  forty-nine  millimetres  in  length,  by  thirty-six  mm.  in  height,  inclusive 
of  the  umbones."  "  They  seem  to  differ  from  the  Maud  Island  specimens," 
(there  described  and  figured  by  the  writer  under  the  name  C.  ponderosa) 
and  from  those  from  Vancouver  and  the  Sucia  Islands  that  have  been 
referred  to  C.  truncata,  in  their  uniformly  smaller  size,  and  more  parti- 
cularly in  their  proportionately  narrower  and  more  pointed  umbones. 
The  specimens  from  the  Vancouver  Cretaceous  may  not  be  distinct  from 
the  still  larger  and  thicker  fossils  from  the  Queen  Charlotte  Islands,  which 
the  writer  has  called  C.  ponderosa,  but  it  is  quite  possible  that  both  may 
be  only  geographical  and  stratigraphical  varieties  of  C.  truncata, 

Mytilus  pauperculus,  Gabb. 

Mytilui  pauperctdus,  Gabb.    1864.    Geol.  Calif.,  Pal«ont.,  vol.  i,  p.  183,  pi.  25,  fig.  165. 
.r  »  Whiteaves.    1879.    This  volume,  pt.  1,  p.  167. 

A  few  detached  valves  of  a  small  smooth  Mytilus,  that  are  probably 
referable  to  M.  pauperculus,  were  collected  on  the  Trent  River,  V.I.,  by 
Mr.  Richardson  in  1S72 ;  at  the  Sucia  Islands,  by  Mr.  Richardson  in 
1874  und  Dr.  Newcombe  in  1894 ;  and  at  Texada  Island  by  Mr.  Harvey 
in  1901,  As  compared  with  Mr.  Gabb's  figure  of  3f.  pauperculus,  the 
specimens  from  these  localities  are  proportionately  a  little  higher,  more 
angular  at  the  termination  of  the  cardinal  border  above,  and  a  little  less 
elongated. 

MODIOLA   SiSKIYOUENSIS,    Gabb. 

Plate  48,  fig.  2. 

Modiola  Siskiyouensis,  Gabb.     1864.    Geol.  Sur.,  Calif.,  Palseont.,  vol.  i,  p.  184,  pi.  30, 
fig.  260. 

Brennnan  Creek,  V.I.,  Rev.  G.  W.  Taylor,  1901  :  a  small  but  perfect 
and  well  preserved  left  valve,  which  is  probably  referable  to  this  species. 
It  is,  however,  less  than  half  the  size  of  the  type  of  that  species,  being 
only  eighteen  millimetres  and  a  half  long,  by  nine  and  a  half  high,  and 
its  posterior  umbonal  ridge  is  not  very  clearly  defined.  A  very  imperfect 
and  badly  preserved  but  much  larger  specimen,  from  the  roof  of  the  coal 
at  the  Nanaimo  mines,  collected  by  Mr.  Harvey,  in  1901,  is  also  probably 
referable  to  M.  Siskiyouensis. 
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MoDioLA  (Braciiydontes).  Species   undeterniinabU'. 

^  The  two  specimens,  one  from  Hornby  Island,  and  the  otlier  from  the 
Sacia  Islands,  that  were  referred  to  M.  ornata,  Gabh,  on  page  167  of  the 
second  part  of  this  volume,  are  too  small  and  fragmentary  to  be  satisfac- 
torily determined.  The  larger  of  them  is  only  nine  millimetres  in  length. 
A  similar  specimen  has  recently  been  collected  by  Mr.  Harvey,  from  the 
roof  of  the  coal  at  the  Nanaimo  mines. 


LiTHODOMUS   N1TIDU8.      (N.  Sp.) 
Plate  4H,  ««.  3. 

Shell  moderately  elongated,  about  twice  as  long  as  high  ;  superior  and 
ventral  borders  horizontal,  straight  and  nearly  parallel  for  the  greater 
part  of  their  length ;  anterior  end  rounded  ;  posterior  end  somewhat 
obliquely  subtruncate  above  and  narrowly  rounded  below ;  umbones 
obliquely  depressed,  beaks  anterior  and  nearly  or  quite  terminal. 

Surface  lustrous,  shining,  and  marked  with  concentric  raised  lines  of 
growth.     Test  very  thin. 

Hinge  dentition  and  muscular  impressions  unknown. 

Roof  of  coal,  Nanaimo  mines,  W.  Harvey,  1901  :  four  well  preserved 
but  imperfect  and  crushed  specimens,  none  of  which  shew  the  normal  and 
proportionate  convexity  of  the  valves. 


Il 


Beont.,  vol.  I,  p.  184,  pi.  30, 


Inoceramus  DIG1TATU8  (Sowerby)  Schmidt. 

Inoceramus  digitatus  (Sowerby)  Schmidt.    1873.    Ueb.  die  Petref.  der  Kreidp-fonii.  von 

Sachalin,  in  Mem.  Acad.  I&iper.  des  Sciences  de  St  PfJtiTslxjurg,  vol. 

xix,  No.  3,  p.  25,  pi.  5,  figs.  10  and  11,  and  the  whole  of  plates  0  and  7. 

Inoceramus  undulatoplicatua  {¥.  Roemer)  Schluter.    1877.     Kreide-Bivalven  zur  fJattiing 

Inoccratnui,  p.  22,  pi.  3,  fig.  1. 
„  II  Whiteaves.    1879.    This  volume,  pt.  2,  p.  168,  pi.  20,  figs. 

2  and  2  n. 
fnoeeramus  mytilopeis,  Whiteaves.    1879.   Idem,  p.  169,  pi.  20,  fig.  3;  but  probably  not/. 
mytUopsis,  Conrad,  if  that  shell   is  the  same  as  /.  labiatus, 
Schlotheim, 
Inoceramus  digitatus    (Sowerby)  Jimbo.    1894.    Beitr.  zur  Kenntniss  der  Fauna  der 
Kreide-form.  von  Hokkaido,  in  Dames  and  Kayser's  Palaeont. 
Abbandl.  (Jena),  Neue  Folge,  Band  ii,  heft  3,  p.  43,  pi.  8 
(24),  figs.  8-10. 
ti  II         Whiteaves.    1896.    Trans.  Royal  Sec.  Canada  for  1895,  Second 

Series,  vol.  i,  sect,  iv,  p.  121. 

The  following  remarks  are  from  the  publication  last  cited. 
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"  The  specimens  of  this  species  collected  by  Mr.  RichardHon  on  Van- 
couver Tsland  in  1H71  and  1872,  and  referred  to  in  the  second  part  of 
this  volume  are  nearly  all  of  small  size,  though  one  individual  from 
Blunden  Point,  ns  there  stated,  is  fully  five  inches  and  a  half  in  height. 
Some  of  them  are  higher  than  long,  with  a  short  hinge-line,  and  others 
longer  than  high,  with  a  long  hinge-line.  Their  sculpture  also  is  equally 
variable,  and  consist.:  either  of  continuous,  concentric  or  radiating  ind 
divergent  plications,  or  of  corresponding  rows  of  tubercules,  in  addition 
to  the  lines  of  growth." 

"  In  a  paper  on  '  Cretaceous  Fossils  from  the  Vancouver  Inland 
region,'*  Dr.  C.  A.  White  doubts  the  correctness  of  the  identific  uion  of 
the  specimens  collected  by  Mr.  Richardson  with  /.  undulato  .^ ccatus,  but 
they  agree  very  well  with  Roemer's  description,  though  perhaps  not  quite 
so  well  with  his  figure  of  that  species. 

"  However  this  may  be,  several  small  Inocerami,  which  are  evidently 
conspecific  with  those  collected  by  Mr.  Richardson,  were  obtained  by  Dr. 
C.  F.  Newcombe,  in  1892,  on  the  Comox  River,  V.I.,  and  kindly  presented 
by  hiiu  to  the  Museum  of  the  Geological  Survey.  With  one  exception, 
these  specimens  from  Comox  are  all  longer  than  high  and  have  a  long 
hinge-line.  Their  sculpture  consists  of  concentric  plications,  which  are 
rarely  quite  parallel  with  the  closely  and  regularly  disposed  impressed 
lines  of  growth,  upon  the  umbonal  and  central  regions  of  each  valve,  and 
of  radiating  and  divergent  folds  anteriorly. 

•'  The  only  specimen  collected  by  Dr.  Newcombe  on  the  Comox  River 
that  is  higher  than  long,  with  a  short  hinge-line,  has  very  peculiar  sculp- 
ture. In  addition  to  the  ordinary  growth-lines,  a  nearly  central  and  con- 
tinuous longitudinal  plication  runs  from  the  beak  of  the  left  valve  (the 
only  one  preserved)  to  the  base,  a  little  in  advance  of  the  centre  of  the 
latter.  On  the  anterior  side,  five  simple  plications  radiate  obliquely  for- 
ward and  outward  from  this  subcentral  fold,  and  on  the  posterior  side 
four  plications,  three  of  which  are  simple  and  one  bifurcating,  radiate 
also  obliquely  forward  and  outward  from  it. 

"  In  a  letter  received  in  August  (1894)  the  writer  was  informed  by 
Mr.  T.  W.  Stanton  (of  the  U.S.  Geological  Survey)  that  he  had  been 
recently  studying  a  number  of  specimens  of  Inocerami  with  divergent 
radiating  plications,  from  the  Niobrara  shales  of  Colorado,  that  he  has  no 
hesitation  in  referring  to  the  /.  digttatus  of  Sowerby,  as  re-defined  and 
figured  by  Schmidt  and  Schluter,  and  that  it  seems  to  him  quite  likely 
that  /.  undulatoplicalus,  Roemer,  is  only  the  young  of  that  species. 
Schluter,  in  his  paper  on  the  Cretaceous  Inocerami,  is,  indeed,  inclined  to 
keep  these  two  forms  separate,  but  Schmidt  (op.  cit.)  regards  both  /. 

•Bulletin  U.S.  Geological  Survey,  No.  51,  pt.  3,  p.  37. 
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undulatoplieatus,  Roemer,  and  /.  dirersim,  Stolic/ka,  iia  mere  synonyms 
of  /.  digilaliia.  Mr.  Stanton  adds,  in  effect,  that  iilthougli  none  of 
Schmidt's  figures  of  /.  digitatus  exactly  duplicate  thosoof /.  nndnlato- 
plicatua  in  the  •  Mosozoic  FoshIIs,'  it  still  Bcemf>  to  him  most  likely  that 
the  Vancouver  specimens  are  young  individuals  of  /.  diyitatua,  a  con- 
clusion in  which  the  present  writer  entirely  concurs." 

Similar  specimens  were  collected  in  1901,  at  Extension  Tunnel,  near 
Nanainio,  by  Mr.  Harvey ;  and  at  Brennan  Creek,  V.T.,  by  the  llev.  G. 
W.  Taylor.  One  of  these  .specimens  from  Extension,  which  is  nearly  four 
inches  and  a  quarter  high,  and  apparently  about  as  long  as  high,  is  very 
.similar  to  some  of  the  Sagh^lien  specimens  of  /.  digitatus  that  are 
figured  by  Dr.  Schmidt.  A  fragment  of  a  valve  that  is  probably  reforabU- 
to  this  species  and  that  shows  its  characteristic  surface  markings,  was 
collected  at  the  west  end  of  Lasqueti  Island  by  Dr.  G.  M.  Dawson  in  1885. 

The  specimen  from  Blunden  Point  collected  by  Mr.  Richardson  in  1 872, 
and  the  two  specimens  from  Extension  recently  collected  by  Mr.  Harvey, 
arc  the  only  large  ones  from  Canada  that  the  writer  has  seen,  though  small 
ones,  that  are  not  much  more  than  two  inches  in  their  greatest  diameter, 
and  usually  less,  are  not  uncommon  in  the  Vancouver  Cretaceous. 

A  few  small  specimens,  with  numerous  fine  concentric  ridges  but  no 
indications  of  any  divaricating  plications,  that  were  referred  to  /.  myti- 
lopsis,  Conrad,  in  the  second  part  of  this  volume,  were  collected  at  the 
Trent  River  and  Bradley  Creek,  V.  I.,  by  Mr.  Richardson,  in  1872.* 
They  are  probably  young  specimens  of  /.  digitatus  in  which  the  divari- 
cating plications  are  not  yet  developed,  such  as  are  figured  by  Schmidt 
on  Tafel  vii,  figs.  8,  9  and  10,  of  his  memoir  on  the  Cretaceous  rocks  of 
Saghalien.  Similar  specimens  were  collected  on  th»  Puntledge  River, 
near  Comox,  by  Dr.  Newcombe  and  Mr.  Harvey,  in  1892. 

The  specimen  from  the  Nanaimo  River  referred  '  ■  '^■y  Mr.  Etheridge 
as  "  No.  22,  Inoceramna  inytilopsis,"  in  one  of  the  lists  of  fossils  in  Sir 
James  Hector's  paper  "  On  the  Geology  of  the  Country  between  Lake 
Superior  and  the  Pacific  Ocean,"  and  in  Captain  Palliser's  official  report, 
as  elsewhere  8tated,f  is  a  very  small  right  valve  of  Inoceramua  Van- 
couverensia. 


IXOCERAMUS   SUBUNDATU8,   Meek. 

Inoceramus  tubundatus.  Meek.     1861.     Proc.  Acad.  Nat.  Sc  Philad.,  vol.  xiii,  p.  315. 
Imccramus  Crippsii?  var.  tubundatus.  Meek.  187C.    Bull.  Geol.  and  Geogr.  Siirv.  Terr., 
vol.  II,  No.  4,  p.  358,  pi.  3,  figs.  1  and  1  a,  3  and  3  a. 

*Not  1871,  as  inadvertently  stated  on  page  169  of  the  second  part  of  this  volume, 
tin  the  Transactions  of  the  Royal  Society  of  Canada  for  1895,  Second  Series,  vol.  i, 
sect.  IV,  p.  112. 
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Inoetntmnt  Crippnii,  var.  proximut,  WhiU-aveii.     187!'.     Thin  volume,  pt  2,  p.  172. 
II  var.  Suriengii,  Whiteavei.     1H79.     Idt>iii,  p.  17-i 

II  var.  Burabini,  Whiteave*.    1H7U.     Ibid.  p.  173. 

/iw«<rrtm««  »u!/unrfrt<u«  (Meek)  Whiteaven.    1«IM(.    Trans.  Royal    S<k.  Car  ad  a  for  1895, 
St'cond  HerieH,  vol.  I,  sect,  iv,  p.  112. 

The  spncimens  of  thin  species  that  wer«^  described  and  figured  by 
Meek,  are  from  Coiuoz,  V.  I.,  and  the  Sucia  Islands,  where  thej'  would 
appear  to  have  been  collected  by  Mr.  George  Gibbs  in  1858.  Among 
the  collections  made  by  Sir  James  Hector,  in  1860,  during  Captain 
Falliser's  explorations,  there  are  four  small  slabs  of  argillaceous  shale 
from  the  Nanaimo  River  which  have  upon  one  or  both  sides  numerous 
small  valves  which  correspond  very  well  with  Meek's  illustrations  of  7. 
aubundatua.  Mr.  Richardson  obtained  specimens  of  it  at  Denman 
Island  in  1891  ;  two  miles  and  a  quarter  up  the  Nanaimo  River,  in  the 
lower  part  of  the  Trent  River,  and  at  filunden  Point,  V.I.,  in  1872.  At 
the  Sucia  Islands,  specimens  were  collected  by  Mr.  Richardson  in  1874, 
and  by  Dr.  Newcombe  in  1894. 


h 


Inoceramus  Vancouvebensis,  Shumard. 

Inoceramus  Vanconvercnsis,  Shumard.  1868.    Trans.  Acad.  So.  St.  Louis,  vol.  i,  p.  123. 
Inoceramus  unduloplicalua,  Etheridge.  1861.    In  Hector's  paper,  Quart.  Journ.  Geol. 

Soc.    London,  vol.  XVII,  p.  434;  but  not  /.  undulatopUmtu.i, 

Roemer,  1852. 

Inoceramus  mptiloides,  Etheridge.  1861.   Idem,  p.  34 ;  but  not  /.  myUloidc»,  Mantell,  18.52- 
Inoceramui  Vancouverenm,  Whiteaves.  1879.    This  volume,  pt.  2,  p.  170,  pi.  20,  figg.  4, 
4  a  and  4  h. 

Inoceramus  Nebrascensis,  var.  Sagensis,  Whiteaves.  1879.  Idem,  p.  172  (a  typ.  err.  for 
/.  Sagensis,  var.  Nebrascensis) ;  but  probably  not  /.  Nchrait- 
censis,  Owen. 

Itwceramus  Vancouverensis,  Whiteaves.  1896.  Trans.  Royal  Soc.  Canada  for  189.5, 
Second  Seiies  ,  vol.  I,  sect.  IV,  p.  111. 

The  types  of  /.  Vancouverensia  are  said  to  have  been  collected  at  Nanaimo 
by  Dr.  John  Evans,  U.  S.  Geologist,  and  they  obviously  could  not  have 
been  obtained  later  than  1857. 

As  stated  in  the  Transactions  of  the  Royal  Society  of  Canada  for  1895, 
(op.  cit.  supra),  ia  one  of  the  collections  made  during  Captain  Falliser's 
explorations  there  are  three  specimens  which  are  apparently  referable  to 
/.  Vancouverenaia.  One  of  these  is  a  very  imperfect  left  valve  labelled 
"  No.  20,  Inoceramue  undulatoplicatua,  septarian  clay  (above  the  lignite), 
Nanaimo  River,  Dr.  Hector,  1860."  The  umbo  of  this  valve  is  not  so 
tumid  as  is  usual  in  this  species,  and  the  surface  markings  consist  of  low, 
distant,  concentric  undulations,  but  there  are  no  indications  of  any  radia- 
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ting  and  divaricating  folds.  The  othor  two  are  very  amall  right  valves 
from  essentially  the  name  locality,  one  lnb<-lled  "  Nu.  22,  Inik-entmuB 
ini/tilop»M,"  and  the  other  '*  /itocnrdiiim,"  Hoth  have  tho  prnniiiient 
umbo  characteristic  of  /.  Vniiconi'^rejiaiii,  and  tliH  Inttcr  evidently  corios- 
pondN  to  the  latter  part  of  the  entry,  "Also  A'aiWiV  »«/*  and /«<v«rf/ii«;ii  "  (a 
typographical  error  for  horardium),  ixiUn-  No.  29  in  the  list  of  Hpeciinenv 
on  page  243  of  Captain  PuIliRer's  report. 

The  right  valve  from  the  Sucia  iHlands  referred  to  /.  Sageimii),  var. 
Xebrascenna,  on  page  172  of  the  second  part  of  this  volume,  is  a  broad 
variety  of  /.  Vancouverensis, 

In  1871-7S,  specimens  of  this  species  were  collected  by  Mr.  Richardson 
two  miles  and  a-half  up  the  Nanaimo  lliver,  V.  I.,  at  Protection,  Salt 
Spring  (or  Admiralty),  Saturna,  and  the  Suuia  Islands;  also  in  I'JOl,  by 
Mr,  Harvey,  at  Yorke's  Farm,  two  miles  and  a  quarter  to  two  miles  and 
a  half  up  the  Nanaimo  River. 

Pectbn  Traskii,  Oabb. 

Pcden  Tratkii,  Gubb.     1864.     Geol.  Surv.  of  Calif.,  Palteont.,   vol.  i,  p.  200,  pi.  2fi,  fig. 
1S7  ;  and  (1869)  vol.  ii,  p.  198,  pi.  32,  tig.  9."). 

Texada  Island,   W.  Harvey,  1901  :  one  small  lower  valve. 


Lima  Sucibnsis.  (N.  Sp.) 

Plate  .51,  fig.  2. 

Shell  small,  moderately  convex  but  slightly  compressed,  obliquely  sub- 
ovate,  posterior  aide  somewhat  produced  below,  larger  and  more  narrowly 
rounded  than  the  anterior  ;  beaks  incurved,  ears  small. 

Surface  markings  consisting  of  small,  narrow,  radiating  ribs,  that  are 
everywhere  crossed  by  concentric  striie  or  lines  of  growth.  From  eleven 
to  fourteen  of  these  ribs  are  a  little  larger  than  the  rest,  and  in  testiferous 
specimens  the  space?,  between  them,  when  examined  with  a  lens,  are  seen 
to  be  occupied  by  from  four  to  six  low  and  close-set,  minute,  radiating 
ridges.     Characters  of  the  interior  of  the  valves  unknown. 

Sucia  Islands,  Dr.  C.  F.  Newcombe,  1876  :  three  casts  of  the  interior 
of  both  valves.  Extension  mine,  near  Nanaimo,  W.  Harvey,  1901  :  a 
cast  of  a  left  valve.  Texada  Island,  W.  Harvey,  1901  :  an  imperfect 
but  testiferous  left  valve.  The  largest  of  these  is  less  than  one  inch  in 
its  greatest  diameter. 


l£ 


400 


Lima.  (Species  indtiterininftbla. ) 

A  Hingle  npecimon  r)f  a  rather  largo  npecien  of  Lima,  appiirontly  of  the 
J'taffioDtomn  group,  collectod  hy  Mr.  IlichiirdHun,  in  1H72  (not  lS7i),  at 
the  entrance  to  Departure  Bay,  V.I.,  was  referred  to  //.  mnltirarliata, 
(>ahh,  with  a  (juery,  on  page  174  of  thtt  necond  part  of  thin  volunitv  ThiH 
identiflcation,  iiowever,  is  far  from  Batinfactory,  aa  only  a  very  nrnall  piece 
of  the  tent  w  preserved  on  the  Canadian  fosNii. 

Two  very  Nimilar  Hpecimens,  except  that  they  are  more  caats  of  single 
valves,  without  any  portion  of  the  test  preserved,  were  collected  by  Mr. 
Harvoy,  in  1901,  at  Extension  mine,  three  miles  south-weNt  of  Nanaiuio, 
V.I.  Hoth  of  these  casts,  which  are  now  in  the  Museum  of  the  Survey, 
are  marked  by  very  numerous,  narrow,  radiating  ribs.  In  one  of  them, 
seven  or  eight  of  the  ribs  are  a  little  larger  than  the  rest,  and  in  the  other 
the  ribs  aro  rather  irregular  in  size  and  distribution. 

Spondyluh.   (Species  uncertain.) 

Cfr.  Spondiihit  fragith,  Htanton.     18WI.     Hiill.  U.  S.   (Jeol.  Surv.  No.  133,  p.  36,  pi,  ii, 

«lf.  3. 

Among  the  fossils  collected  during  Captain  Palliser's  explorations  a 
"small  piece  of  glauconitic  rock  labelled  No.  48  (below  the  Lignite), 
Departure  Bay,  Nanaimo  ;  Ostrea  bella,  Conrad  ;  Dr.  Hector,  1800  ;  coll., 
Mr.  Mackay — contains  a  few  valves  or  fragments  of  valves  of  a  species 
of  Oatrea,  and  a  single  valve  of  a  shell  whose  generic  and  specific 
relations  are  uncertain.  This  valve  is  sixteen  lines  and  a  half  in  length 
and  about  fourteen  and  a  half  in  breadth.  It  is  moderately  convex,  but 
with  a  rather  broad,  shallow,  transverse  constriction  a  little  in  front  of 
the  mid-length,  obliquely  subovate  in  outline,  a  little  longer  than  broad, 
and  the  extremely  thin  test  is  marked  with  fine  radiating  raised  lineH, 
about  three  in  the  breadth  of  a  millimetre,  which  are  minutely  bifurcating 
anteriorly,  when  viewed  with  a  leus.  It  is  much  more  finely  ribbed  than 
the  convex  valve  of  Oatrea  bella,  if  Conrad's  figures  are  correct,  and 
indeed  its  surface  markings  are  not  at  all  like  those  of  an  Oatrea.  A 
fragment  of  a  much  larger  specimen  in  the  collection,  from  the  same 
locality  and  apparently  belonging  to  the  same  species,  has  essentially  the 
same  sculpture  on  the  interior  of  the  shell  as  the  Spondylua  complanatua 
of  d'Orbigny,*  from  the  French  Neocomien.  Another  specimen  in  the 
collection,  from  the  same  locality  and  possibly  also  belonging  to  the  same 
species,  is  the  No.  41  of  the  list  of  specimens  on  page  243  of  Capt. 
Palliser's  report.     It  is  a  rough  cast  of  the  interior  of  one  valve,  about 

*Pale«ntologie  Frangaise,  Terr.  Cret,,  vol.  in,  p.  657,  pi.  461,  figs.  7-10. 
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two  inches  and  a  quarter  in  lon^th  and  an  inch  and  a  half  in  itM  xn-atrat 
lirnadth.  It  in  longitudinally  Huh()vat«<,  liut  rutlior  ii  rtvuUr  in  niitlinit, 
it»  uint>onal  rt^gion  is  prominent,  and  itH  Hurfiico  shuwH  impreHt)iona  at 
Humcwhat  narrow,  tlexuuuH,  radiating  ribfl."  * 

These  three  specimenft,  and  the  two  colloctetl  at  practically  the  name 
locality  by  Mr.  Richardson,  and  referred  to  on  pa^o  17")  of  the  Hecond  part 
of  this  volunieiw  "  HlNNlTESor.SpoNDvrxs  (Sp.  I'ndt.),"  aK'reo  t'nirly  well 
with  Dr.  Stanton's  description  and  figure  of  S.j'rai/iliM,  Imt  they  are  too 
imperfect  ami  badly  preserved  to  be  determined  with  much  certointy. 
Similar  but  better  specimens,  now  in  the  Muneum  of  the  Survey,  were 
collected  at  Extension  mine,  near  Nanuimo,  by  Mr,  Harvey,  in  1900,  and 
apparently  in  the  same  kind  of  roclc. 


,H 


Hurv.  No.  133,  p.  36,  pi,  ii, 


ExOdYHA    PAKASITICA,    Gahb, 

Kxoiji/ra  imnuUica,  Gnhb.     1804.     Oeol.  Surv.  Calif.,  Palii-oiit.,   vdl.   i,   p,  '.'«!"),   pi.  20, 

fign.  102  and  102 »,  h  ;    and  pi.  31,  i\u*.  273  and  273  a. 
Bxoi/yra  (Sp.  undt.)  Whiteaves.     1870.     Thin  VDluinf,  pt.  2,  p.  175. 

The  single  valve  of  an  Bxogyra  from  the  entrance  to  Dep.'vrtur'^  Bay. 
referred  to  on  page  175  of  the  second  part  of  this  volume,  and  two  speci- 
mens with  both  valves  since  collected  at  the  Sucia  Islands  by  Dr.  Newcombe 
(in  1896)  are  probably  referable  to  E.  parasitica,  though  in  one  of  the 
latter,  a  part  at  least  of  the  attached  valve  is  radiately  costate. 


461,  fig8.  7-10. 


Gryph^a  VE8ICULARI8,  Lamarck. 

Oitrta  veiiciUarit,  Lamarck.    1806.    Ann,  Mus.,  vol.  viii,  p.  ItU),  pi.  22,  Kg.  3;  and  (1819) 
Hist.  An.  Sans  Verteb.,  vol.  vi,  p.  210. 
,.  ..  GoldfuM.     1826.     Petref.  Uirtn.,  vol.  i,  p.  23,  pi.  81,  fig.  2. 

II  II  D'Orbigny,  Pal.  Franc,  Terr.  Cri^tac.,  vol.  in,  p.  742,  pi.  487,  figs,  1 

and  2,  but  not  figs.  6,  8  and  0. 
Ottrea  oonvexa,  Say.    1820.    Anier.  Joum.  Sc.  and  Arts,  vol.  ii,  p.  42. 
UryphoM  convexa,  Morton.    1828.    Joum.  Ac.  Nat.  Sc.  Philad.,  vol.  /:,  p.  70,  pi.  4,  figs. 
1  and  2,  and  pi.  6,  figs.  1-3  ;  also  (1834)  Synops.  Org.   Rem.  Cret. 
Gr.  U.  S.,  p.  63,  pi.  4,  figs.  1-2. 
Oryphaamutahiliit'M.otton.    1828.    Joum.  Ac.  Nat.  Sc.   Philad.,  vol.  vi,  p.  81,   pi.  4, 
fig.  3 :  and  (1834)  Synops.  Org.  Rem.  Cret.  Gr.  U.  S.,  p.  53,  pi.  4, 
fig.  8. 
Oryphaa  veiicularii,  Meek.    1876.    Rep.  U.S.  Geol.  Surv.,  Terr.,  vol.  ix,  p.   20  (which 
see,  for  several  European  and  U.  S.  synonyms,  not  included  in  this 
list),  pL  11,  figs.  2  a,  6,  c,  and  pi.  xvi,  figs.  8,  a-b, 
Qryphaa  veneularii,  Whiteaves.     1896.    Trans.  Royal  Soc.  Canada  for  1895,  Second 
Series,  vol.  i,  sect,  iv,  p.  120. 

"Howe  Sound,  Mr.  J.  Fannin,  1884  :  one  lower  valve,  about  fifty-one 
millimetres  long  and  fifty-seven  broad.     It  is   ovately  subtriaugular  in 

*Tnniaotioni  of  the  Royal  Society  for  1895,  Second  Series,  vol  i,  s««t.  iv,  pp.  110,  111. 


!     : 


n    i 


.  i 


402 

outline,  broader  than  long,  unci  its  posterior  side  is  produced  and  some- 
what pointed  below.  Nanairao,  V.I.,  two  specimens  ;  one  a  very  gibbous 
lower  valve,  sixty-five  mm.  long  and  forty-two  broad  ;  the  other,  seventy 
millimetres  in  length  by  forty-nine  in  breadth,  with  both  valves  pre- 
served in  situ,  but  with  a  much  less  convex  lower  valve  ;  both  of  them 
elongate  subovate  in  marginal  outline  and  almost  equilateral.  In  two  of 
the  specimens  the  lower  valve  is  strongly  and  regularly  convex,  but  it  is 
not  lobed  posteriorly  by  a  distinct  longitudinal  groove  or  sinus  on  or  near 
the  front  margin,  in  either  of  the  three. 

"  These  free  and  narrowly  convex  shells  look  very  diflferent  to  the 
broad,  irregularly  subhemispherical  (•pecimens,  with  a  broad  surface  of 
attachment  to  the  umbo  of  the  lower  valve,  from  the  Fort  Pierre  group 
of  the  Dakota  Cretaceous,  which  Mr.  Meek  referred  with  some  doubt  to 
0.  veaicularis.  Still  they  correspond  fairly  well  with  Goldfuss'  descrip- 
tion and  figures  of  the  typical  form  of  that  species,  which  he  calls  the 
"var.  A."  and  describes  as  ^^  testa  rostrata  libera;  "  also  with  Morton's 
figures  of  6.  convexa,  Say,  and  with  one  of  Stoliczka's  figures  (Cret.  Faun. 
S.  India,  pi.  42,  fig.  4)  of  0.  veaicularis"  (1896,  op.  cit.  supra). 

Anomia  Vancouvebensis,  Gabb. 

Anomia  Vancouvcrcnsia,  Gabb.    1869.    Geol.  Calif.,  Palteont.,  vol.  ii,  p.  202,  pi,  33,  fig. 
102. 
M  ..  Whiteaves.    1879.    This  volume,  pi.  2.  p.  175. 

Two  upper  valves  of  a  small  species  of  Ano7nia,  that  are  probably  refer- 
able to  A.  Vancouverensis,  were  collected  at  Texada  Inland  by  Mr.  Harvey 
in  1901.  Both  are  irregular  in  outline  and  marked  only  with  concentric 
lines  of  growth,  while  the  beak  of  each  is  very  nearly  marginal. 

BRACHIOPODA. 
Rhynchonella  Suciensis,  Whiteaves. 

Plate  51,  figs.  3,  3  a  and  4. 

Rhynchonella  (Sp.  undt.).    Wtiiteavea.    1879.    This  volume,  pt.  2,  p.  177. 
Rhyvihonella  Suciensis,  Whiteaves.    1896.    Trans.  Royal  Soc.  Canada  for  1895,  Second 
Series,  vol.  i,  sect,  iv,  p.  119,  pi.  3,  fig.  1. 

The  original  description  of  this  species  is  as  follows : —  ■ 

"  Shell  moderately  convex,  subovate,  with  an  apparently  feebly  develo- 
ped mesial  fold  and  sinus.  Ventral  valve  a  little  longer  than  broad,  with  a 
narrow,  elongated  and  nearly  straight  beak  ;  dorsal  valve  broader  than 
long,  with  a  comparatively  obtuse  and  incurved  beak.  Surface  markings 
of  both  valves  consisting  of  numerous  (about   twenty-two)  narrow,  pro- 
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minent,  acute  raised  ribs,  which  extend  from  the  beaks  to  the  anterior 


h 


t,  vol.  II,  p.  202,  pi.  33,  fig. 


"Sucia  Islands,  J.  Richardson,  1^74,  one  rather  small  but  perfect  speci- 
men and  two  single  valves  ;  and  Dr.  C.  F.  Newcombe,  1894,  nix  single 
valves." 

The  largest  of  these  specimens,  it  may  be  added,  is  not  (juite  seventeen 
millimetres  in  its  maximum  diameter,  and  it  is  now  obvious  that  none  of 
them  are  quite  full  grown. 

A  few  badly  preserved  specimens  of  a  RhyncJioneUa,  whicliaie  probably 
referable  to  this  species  and  which  are  now  in  the  Museum  of  the  Survey, 
were  collected  at  three  different  localities  on  Vancouver  Island  in  1901. 
Four  of  these  are  from  Brennan  Creek,  where  they  were  collected  by  the 
Rev.  G.  W.  Taylor.  The  largest  of  them  is  the  original  of  figures  3  and 
;{  a  on  Plate  51.  It  is  transversely  subelliptical,  wider  than  high,  about 
25  •  5  mm.  wide  by  20  •  5  high,  and  lias  upwards  of  thirty  ribs.  In  this 
specimen  and  in  another  apparently  adult  shell  from  the  same  locality, 
there  is  no  mesial  fold  c»  s\nus.  One  small  specimen,  about  10  mm.  long 
and  slightly  longer  than  wide,  with  very  fine  ribs,  from  Departure  Bay, 
and  another,  a  little  larger  and  rather  more  coarsely  ribbed  specimen, 
from  the  roof  of  the  coal  at  the  New  Vancouver  Coal  Company's  mine, 
were  collected  by  Mr.  Harvey. 

A  crushed  specimen  of  a  Rhynchonella  from  Tucker  Bay,  Lasqueti 
Island,  collected  by  Mr.  Harvey  in  1901  and  now  in  the  Museum  of  the 
Survey,  is  probably  only  a  rather  coarsely  ribbed  variety  of  R.  Sucien.<  's. 
It  is  20*5  mm.  long  by  20  broad,  and  has  only  fifteen  or  sixteen  ribs. 


■{ 


II 


Terbbratella  Harveyi.  (N.  8p.) 

Plate  51,  figs.  5  and  C. 

Shell  inequivalve,  minutely  punctate,  subcircular  or  s-omewhat  fan- 
shaped,  rounded  in  front  and  at  the  sides,  but  bluntly  pointed  behind. 

Ventral  valve  deeper  and  a  little  larger  than  the  dorsal,  its  umbo  mo- 
derately prominent  or  produced,  and  its  surface  marked  with  from  twelve 
to  fourteen  simple  or  bifurcating  ribs  or  rib-like  folds,  and  concentric 
lines  of  growth.  The  beak,  or  apex  of  the  umbo,  and  the  foramen  and 
area  of  this  valve  are  not  preserved  in  any  of  the  specimens  that  the 
writer  has  seen,  but  a  cast  of  the  interior  of  a  ventral  valve  shews  a  trans- 
verse constriction  of  the  umbo,  and  a  narrow  divergent  groove  or  slit  on 
each  side  of  it. 

Dorsal  valve  nearly  flat,  its  cardinal  border  straight,  its  beak  very  small, 
and  its  surface  ornamentation  similar  to  that  of  the  ventral.     A  cast  of 


I 


I 


404 

the  interior  of  the  dorsal  ahewB  only  a  fine,  linear,  median  groove,  ex- 
tending longitudinally  from  the  beak  almost  to  the  midlength,  and  indi- 
cating a  rather  short  mesial  septum. 

Extension  mine,  Nanaimo,  eleven  imperfect  specimens ;  and  Texada 
Island,  four  similar  specimens;  all  collected  by  Mr.  Harvey  in  1901. 

KiNGENA   0CC1DENTALI8.    (N.    Sp.) 

Plate  51,  tigs,  7  and  7  a. 

Terehratula  WacoetiBis,  WhiteaveH.    1879.    This  volume,   pt.   2,  p.  177 ;  but    probably 

not  T.  Wacoeniifi,  Roeiiier,  1852. 

Shell  compressed  convex,  broadly  subelliptical  and  somewhat  penta- 
gonal, a  little  longer  than  wide  and  about  twice  as  wide  as  high  (or  deep), 
subtruncate  in  front  and  bluntly  pointed  behind. 

Ventral  valve  not  much  more  convex  exteriorly  than  the  dorsal,  the 
umbo  of  the  former  short,  obtuse,  and  very  slightly  incurved,  but  its  apex 
or  beak  is  unfortunately  broken  ofiF  in  the  only  specimen  collected.  Dorsal 
valve  with  a  very  small  and  slightly  incurved  beak,  which  is  divided  in- 
teriorly and  longitudinally  by  a  median  septum,  that  extends  about  half 
way  to  the  front  margin.  Surface  everywhere  minutely  punctate,  when 
examined  with  a  lens. 

Approximate  dimensions  of  the  only  specimen  known  to  the  writer : 
maximum  length,  about  sixteen  millimetres:  greatest  brealth,  about  four- 
teen mm,;  maximum  convexity  of  both  valves  when  closed,  seven  mm. 

Trent  River,  V.  I.,  J.  Richardson,  1871  :  the  specimen  referred  to  in 
the  second  part  of  this  volume,  which  was  provisionally  identified  with 
the  Terehratula  Wacoensis  of  Roemer,  which  Schuchert  has  shown  to  be  a 
Kingena.  A  subsequent  comparison  of  this  fossil  with  numerous  authen- 
tic Texan  examples  of  K.  Wacoensis,  presented  to  the  Museum  of  the  Sur- 
vey by  Prof.  R.  J.  Hill,  in  1889,  has,  however,  led  to  the  conclusion  that 
the  former  should  be  regarded  as  a  probably  distinct  and  previously  un- 
described  species,  characterized  chiefly  by  its  smaller  size,  narrower  and 
less  convex  lateral  margins,  and  much  more  strongly  compressed  valves. 
Dr.  Stanton  and  Mr.  Schuchert,  who  have  examined  and  studied 
the  specimen  upon  which  the  foregoing  description  is  based,  agree  in 
thinking  that  it  is  distinct  from  K.  Wacoensis.  The  marginal  contour  of 
K.  occidentalis  is  somewhat  similar  to  that  of  the  form  of  Jt.  lima  repre- 
sented by  Davidson  on  plate  IV,  figs.  24,  24a,  and  24c,  of  the  British  Cre- 
taceous Brachipoda,  published  by  the  Palaeontographical  Society,  but  the 
valves  of  the  former  are  much  more  compressed,  and  the  umbo  of  its  ven- 
tral valve  is  less  incurved. 
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POLYZOA. 


A  badly  preserved  specimen  of  the  zoariuin  of  a  dieilostoinatous  poly- 
zoon  that  Mr.  K.  8.  Bassler,  of  the  U.  S.  National  Museum,  thinks  is  a 
Membranipora  of  the  M.  viembranacea  group,  was  collected  at  Brenuan 
Creek,  V.I.,  by  the  Rev.  G.  W.  Taylor  in  1901. 


t 

11, 


2,  p.  177  ;  but   probably 


ECHINODERMATA. 

All  the  echinoderros  from  the  Vancouver  Cretaceous  that  the  writer 
has  yet  seen,  are  a  few  fragments. 

The  Echiaoidea  are  represented  by  two  or  three  small  pieces  of  the  test 
of  a  regular  echinid,  from  Departure  Bay,  V.I.,  collected  by  Mr.  Harvey 
in  1901.  These  fragment?,  which  in  some  respects  are  like  portions  of  the 
test  of  a  I'seudodiadema,  shew  two  vertical  rowsof  small  tubercles  alterna- 
ting withjthe  ambulacra.  In  Pseudodiadema  the  tubercles  are  both  crenu- 
lated  and  perforate,  but  in  the  fragments  from  Departure  Bay,  although  the 
tubercles  are  clearly  perforate,  the  outer  surface  is  so  much  worn  that 
it  is  doubtful  whether  they  are  crenuiated  or  not. 

The  Starfishes  are  represented  by  a  specimen  shewing  most  of  the  cal- 
careous plates  of  one  ray  of  a  five-rayed  .species  from  Lasqueti  Island, 
collected  by  Dr.  G.  M.  Dawson  in  1885.  In  reference  to  this  specimen 
Dr.  J.  W.  Gregory  writes  as  follows,  in  a  letter  dated  July  18, 1899.  "  It 
is  no  doubt  a  starSsh  of  the  family  Pentagonasteridse  and  a  close  ally  of 
the  genus  Callidertna.  But  I  believe  it  to  indicate  a  new  genus  charac- 
terized by  the  smaller  size  of  the  marginal  plates,  and  almost  equal  size  of 
the  internal  plates.  The  pedicellarin)  also  are  different.  If  at  any  time 
more  specimens  are  forthcoming,  shewing  especially  the  external  form,  I 
should  be  glad  to  do  more  with  the  fossil.  A  very  little  more  would  have 
enabled  me  to  form  a  tolerably  definite  idea  whether  the  rays  were  much 
prolonged  or  not." 

The  Crinoidea  are  represented  by  a  single  five-lobed  joint  of  the  column 
of  a  Pentacrinite,  and  a  fragment  of  the  basal  portion  of  the  dorsal  cup 
of  a  Pentacrinite  or  some  other  crinoid,  both  on  the  same  small  piece  of 
rock,  which  was  collected  at  Lasqueti  Island  by  Mr.  Harvey  in  1901. 


i! 
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ANTHOZOA. 

Smilotrociius  (?)  Vancouverensis. 

Smilotroehut  Vancomtrensit,  Whiteaves.    1871>.  This  volume,  pt.  2,  pi.  20,  iiga.  7  »nd  7(i. 

The  type  and  only  known  specimen  of  this  »pecies  at  that  time,  wasi 
collected  at  Hornby  Island,  by  Mr.  Richardson,  in  1871.  Of  later  years 
a  fine  specimen  of  S.  Vancouvereruia  has  been  collected  at  the  same  locality 
by  Mr.  Harvey,  in  1895. 


ERRATA. 

Page  312. 

Line  21,    from    top,   for   "Upijer  Missouri  County,"— read— Upper  Missouri 
country. 

Page  316. 

Line  two,  from  bottom,  for  "specimen  No.  4,"— read— specimen  Na.  2. 

Page  321. 

Line  three,  from  bottom,  for— "from  the  same  stone,"— read— from  the  same 
stone  or  stones. 

Page  338. 

Line  20  from  top,  for  "  Samitet  »nbcompreitum,"—read—H'amite8  suOcomprcssus , 

and  on 
Line  24,  from  top,  for  "  Eamitei  (AniBocerat)  »ube<mipreiBuni," — read—ITamita 
( Aniaocerai )  »iibcompre»»ut. 

Page  367. 

Line  18,  from  top,  for  "Var.  carint/«ra,"— read— Var.  eariniferus. 
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List  or  fossils  from  the  Nanaimo  oroup  of  t-ie  Vancouver 

CRBTACE0U9,    EXCLUSIVE   OK    PLANT    REMAINS.* 


FISHES. 

Vertebrie  of  a  teleost. 
ARteroepondylic  vertebra  of  shark. 
Lanina  appendiculata,  Agaasi/.. 


nty,"— read— Upper  Miasonri 


specimen  No.  2. 
stone,"— read— from  the  same 

re»d—Hamites  subconiprcssus . 
'>cornpre»ium,"—TeaA—Haviitei 

•  Var.  eariniferui. 


CRUSTACEA. 

DKCAl'ODA. 


Plagiolophus  Vancouverensig,  H.  Woodw. 
ralieocorysties  Harveyi,  H.  Woodw. 
C'allianassa  Whiteavesii,  H.  Woodw. 
Hriploparia  Bennetti,  H.  Woodw. 
KiKiploclytia  minor,  H.  Woodw. 


Erynia  Dawsoni,  H.  W(X)dw. 
Meyeria  (V)  Harveyi,  H.  Woodw. 
Glyphiea,  sp.  nov. 
Linuparus  Vancouverensiis. 
Linuparua  Canadensis. 


MOLLUSCA. 


CKPHALOPOIU. 


Bt'lcmnites,  sp.  indet. 
Nautilus  Campbelli,  Meek. 

"        Suciensis. 
Phylloceras  ramosuni.  Meek. 

„  Forbesianum  (d'Orbigny). 

Gaudryceras  Maclurei  (White). 

It  Denmanense. 

Tetragonites  Timotheanus?  (Mayor). 
Pseudophyllites  Indra  (Forbes). 
Heteroceras  elongatum. 

n  Hornbyense. 

Hainites  obstrictus,  Jimbo. 
iJiplomoceras  notabile. 
Ptychoceras  Vancouverense. 
Aiiisoceras  subcompressum  (Forbes). 


Anisoceras  Cooi)eri  (Gabb). 
Bacnlitea  Chicoeusis,  Trask. 
Hoplites  Vancouverensig  (Meek). 
Pachydiscus  Otacodensis  (Stoliczka). 

II  Neevesii. 

M         Suciensis  (Meek). 
Haradai,  .TimlK). 

II  (Haradai,  var.  ?)  perplicatui> 

II  bimxlatus. 

II  Newberryanua  (Meek). 

II  multisulcatus. 

Desmoceras  Selwynianuin. 
Pleuropachydiscus  Hoffnianni  (CJabb).  Var. 
Hauericeras  Garleni  (Bailey). 


<JA8TKR0P01).\. 


Cylichna  costata,  Gkbb. 
Haiiiinea  Hornii  ?  (Gabb). 
Cinuli.i  obliqua,  Qabb. 


Cinuliopsis  typica. 
Trochaotwou  8emic(wtatu8. 
Surcula  Suciensis. 


*  The  species  to  which  no  author's  name  is  appended  have  either  been  described  by 
thf  writer  in  previous  publications,  or  are  now  for  the  first  time  described  in  this  Reixjrt 
7^— M.  F. 
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Surcula  (raricoNtata  ?  var. )  liornbyeniiiH. 

Bela  crotacea. 

KoHtellit<'H  <iaV)bi  (White). 

Fusuii  Kingii,  Gabb. 

SerrifiiBviB    DakxteneiM,  var.  Vancouve- 

rensiH. 
I'eriBBolax  breviroBtrin,  (iabb. 
HindHia  nodulotia. 
Sycodes  glabtr  (Shiiniard). 
Cypra;a  SucienHiH. 
TesHanilax  disturta,  (JaVib. 
Anchiira  calloxa. 

•1         exilig,  fiabb. 
MesDstonia  Suciense, 
MeHUHtonia  (?)  intermedium. 
Mesostonia  (?)  Nfwcombii, 
Cerithiuiri  Vancoiiverense. 

M         Harveyi. 
Potainides  tenuiH,  Gabb. 
Potainides  tenuie,  var.  NanaimoensiH, 
Nerinea  dispar,  (Jabb.  Var. 
Litt<.)rina  com{)acta  ?  Gabb. 
Capnlus  corrugatuB. 


Vanikoro  pulchella.  Var. 
VanikuropaiH  Suci»ingis,  White. 
Lunatia  Shumardiana  ?  Gabb. 
(iynjdes  Conradiana,  (iabb,  var, 

Canadensiii. 
Aniauru|wiH  HucienKiv. 
OdoHtoiiiia  (?)  inomata. 
"         (?)  cret4icea. 
LyHig  .Suciensis. 
AniHomyon  Meekii,  Gabb. 
Acnieea  (?)  sp.  indet. 
Scalaria  MathewHnni,  (iabb. 
CirHotrema  tt-nuigoiilptum. 
Eunema  cretaceum. 
Margarita  nrnatioMinia  ((iabb). 
Solariella  (radiatula?  Furbeii,  vnr. ) 

occiden  talis. 
Phaneta  (?)  decoratu. 
Helcion  giganteus,  Schmidt,  var.  Van- 

couverensis. 
Helcion  tenuicogtatus. 
Genug  Sl  specieg  uncertain. 


SCAPHOPODA. 

Dentalium  Nanaimoense,  Meek.  |    Entalis  Cooperi  (Gabb). 


PELKt'YPOnA. 


Teredo  Suciengig. 
Martegia  clauga,  Gabb. 
Martegia  parvula. 
Corbula  Traskii,  Gabb. 

"        minima?  d'Orbigny. 
Panopiea  concentrica,  Gabb. 
Cymbophora  Ashbumeri,  Gabb. 
Anatina  sulcatina  ?  Shumard. 

II      quadrata,  Gabb. 

11      Tryoniana,  Gabb. 

II      gubcylindracea. 
Thracia  occidentalig,  Meek. 

II      Hubquadrata,  Meek. 
Pholadomya  subelongata,  Meek. 
Goniomya  borealis,  Meek. 
Cugpidaria  Suciengis. 
Tellina  quadrata,  Gabb. 
11      occidentalig. 

II      Nanainioengig. 
Agaphis  multicoHtata,  Gabb. 
Linearia  (Leiothyrig)  Meekana. 
Meretrix  nitida,  Gabb. 

II        arata,  (iabb. 


Doginia  inflata,  (iabb. 
II      gyrata  ?  Gabb. 
Cyprimeria  tenuig.  Meek. 

II         leng. 
Cyprina  Denmanengiv. 
Cyprina  (?)  anthracicola. 
Veniella  cragga. 
Protocardia  gcitula.  Meek. 
Leevicardium  Suciense. 
Lucina  na«uta  ?  Gabb. 

II      subcircularig,  Gabb. 
Thyasira  cretacea. 
Clisocolus  dubiug,  Gabb. 

II  cordatug. 

Crasgatella  Conradiana,  Gabb. 
Cragsatella  Conradiana,  var.  Tuscana. 
Eriphyla  umbonata,  Gabb. 
Opig  Vancouverengig.   . 
Unio  Nanaiwoengig. 
Trigonia  Evangana,  Meek. 

11       Tryoniana,  Gabb. 
Nuciila  Tragkana,  Meek. 
II       Hornbyengig. 
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Dfkii,  Gabb. 

indet. 

ewBoni,  (iabb. 

luisculptum. 

leuni. 

atisHinia  (CJabb). 

iatula';  Forbes,  vnr.) 

lie. 

icoratu. 

,teu8,  Schmidt,  var.  Van 

lis. 

icostatuB. 

iee  uncertain. 


X  icula  Richkrdnoni. 

Niic'ila  (Acili»)  truiicata,  (Jabli. 

Yiildiit  xtriatula,  KurbflM. 

f.      diminiitiva. 
IVctimculus  Veati:hii  (tlabb). 
Area  VaiicouverenHis,  Mwk. 
Area  (Cucullrtia?)  H(|uilat<^rali!t,  Meek, 
CiiculIiHa  tnincata,  (iabb. 
Pinna  calamitoidea,  Shiiniard. 
Mytilus  i>aup«rculu»,  Gabb. 
Modiola  SiskiyoiienHin,  (iabb. 
Modii)ln(Brachydonte8)  a\>.  indnt. 
Lithodonius  nitiduH. 


Puma  fxcavata,  VV'liiti'. 

InnctTiiiuiis  (ligitiitim  (.S<iwBrby)  Schmidt. 

II  siibiiniiatiH,  Mnck. 

"  Vancniivfreniii.t,  Hhiiiiiard. 

MeU^a^rina  antic|ua,  (ialib. 
Pfctt-n  Trankii,  Gabb. 
Lima  SiicienMi.i. 
Lima,  xp.  indttt. 
Mj)«)ndyhis.  h\>.  India. 
ExoKyra  jjarasitica,  (iabb. 
(iryphwa  ve<iicularin,  Lamarck. 
Anoinia  Vanc(mvt)rennii*,  Gabb. 


Hhynchoneila  Suciunais. 


HRACHIOPODA. 

I    KingenaoccideiitabN. 
Terebratella  Harveyi, 

POLYZOA. 

Membranii>ora,  Hp.  indet. 


ECHINODERMATA. 

Fragrments  ofjtest  of  a  regular  ecliinid. 
Portion  of  ray  of  a  five-rayed  Btarfitth. 
Vive  lobed  joint  of  column  of  Pentacrinite. 


,ta,  Gabb, 
?  Gabb. 
tenuis.  Meek. 
lenB. 

imanensiit. 
mthracicolik 
8Ba. 
Bcitula,  Meek. 

Suciense. 
U?  Gabb. 

roulariB,  Gabb. 

tacea. 
ubiuB,  Gabb. 

[jrdatuB. 

Conradiana,  Gabb. 

Conradiana,  var.  TuBcana. 

ibonata,  Gabb. 

uverensis.  . 

inoenBie. 

/anaana,  Meek. 

yoniana,  Gabb. 

akana,  Meek. 

rnbyensis. 


ANTHOZOA. 

Smilotrochus  Vancouverensia. 


Ottawa,  November  5,  1902. 
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INDEX  TO  GENERIC  AND  SPECIFIC  NAMES. 


(STNONTHfl  IN   ITALU'H.) 


PAOE. 

AcAnthocprM 

ftpinifenim 273 

AciiiHja 

Sp.  uiidt 130 

Actdon 

Sp.  iindt 53,  85 

Acldoniiui 

Sfl.  uiidt 53 

Amavirojais 

Sticienoi* 123,  ."k* 

tenuistriata 210,  287 

Auimonitef 

bremrn 21,  284 

Carlottentit 38,  305 

coniplfxu^,  var.  Sucientis 106,  344 

rrenoeosUttuH 46,  202,  270 

Alkinctus 43,  203,  270 

'dardeni 102,  352 

yenicxdatui 102 

Indra 106,331 

Jnkeni 111,329 

Lapermi»ianus 39,  278 

Lwjanianus 27,  211,  276 

Lomnianus  (?)  Form  A 29,  209 

Lofianianus  (?)  Form  B 30,  210,  276 

Ncivherrmnua 109,  348 

Ptrezianm 19,  204,  285 

Richardimiii 32,305 

Sdii'imianua 104,  351 

SkidcgaUngit 34,  210,  278 
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PLATE  XL. 
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Figure  1. 
Figure  2. 


Figure  3. 


LiNUPARus  Vancouverensis  (page  323). 

Dorsal  view  of  the  type  of  this  species,  from  the  Puntledge 
or  Comox  River,  near  Comox,  V.  I, 

The  specimen  referred  to  in  the  text  as  No.  4,  which  shews 
the  interior  of  the  cephalotborax,  five  of  the  abdo- 
minal segments,  etc. 

Dorsal  view  of  a  specimen  in  the  split  nodule  from  Hornby 
Island,  referred  to  on  page  325  as  No.  55  a  and  b. 
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PLATE  XLI. 

LiNUPARUs  Canadensis  (page  325). 

Figure  1.  The  specimen  from  Hornby  Island  referred  to  on  page  326 
as  No.  55  c,  which  Dr.  Woodward  identifies  with  this 
species. 

Eryma  Dawsoni  (page  321). 

Figure  2.  Profile  view  of  the  type  and  only  known  specimen  of  this 
species,  from  Hornby  Island.  .. 
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PLATE  XLII. 

Heterooerab  Hornbyense  (pR<;f'.  332). 

Figure  1.  One  of  the  two  original  and  dexti-al  types  of  this  species, 
shewing  only  the  spirally  coiled  portion  of  the  shell. 

Figure  2.  Part  of  the  spirally  coiled  portion  of  a  sinistral  specimen, 
the  type  of  H.  perversum. 

Figure  3.         Spirally  coiled  portion  of  another  sinistral  specimen. 

Figure  4.  The  largest  specimei  i.nown  to  the  writer,  shewing  part  of 
the  spirally  coiled  portion,  and  the  free,  deflected  an^l 
abruptly  bent  or  hook-shaped  part  of  the  shell,  as  des- 
cribed on  page  333. 

All  the  specimens  figured  on  this  plate  are  from  Hornby 
Island. 
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Figure  3. 


Figure  4. 


Figure  5. 


Figure  6. 


Figure  7. 


Figure  8. 


Figure  9. 


PLATJ-J  XLIII. 

Anisoceras  Cooperi  (page  336). 

Side  view  of  the  specimen  from  Hornby  Island  collected 
by  Mr.  Robbins,  and  referred  to  in  the  last  line  on  page 
337,  and  the  first  and  second  lines  on  page  338. 

HiNDSiA  NODULOSA  (page  357). 

Ventral  view  of  a  specimen  from  the  Sucia  Islands,  beloni,' 
ing  to  Dr.  Newcombe,  that  shews  the  characters  of  the 
aperture  unusually  well. 

Pbrissolax  urevirostris  (page  356).  '  .     . 

Dorsal  view  of  the  most  periact  specimen  that  the  writer 
has  seen,  from  the  Sucia  Islands,  the  property  of  1  )r. 
Newcombe. 


MES08T0MA   (?)    INTERMEDIUM    (page   360). 


I 


One  of  the  best  specimens  of  this  species,  from  the  Sucia 
Islands,  twice  the  natural  size. 

Mescstoma  (?)  Newcombii  (page  361). 

Dorsal  view  uf  the  only  specimen  of  this  species  known  to 
the  writer,  from  the  Sucia  Islands. 

Cerithium  Vancouverense  (page  361). 

Dorsal  view  of  the  type  of  this  species,  from  Extension  mine, 
near  Nanaimo,  V.I.,  twice  the  natural  size. 

Cerithium  Harveyi  (page  362).     ,  \ 

One  of  the  specimens  from  Nanaimo  referred  to  in  the  text, 
twice  the  natural  size. 

Odostomia  (?)  iNORNATA  (page  366). 

Dorsal  view  of  the  only  specimen  known  to  the  writer,  from 
the  Nanaimo  River,  three  times  the  natural  size. 

Odostomia  (?)  cretacea  (page  366). 

Apertural   view   of,  an   average   specimen  frppi   Brennan 
Creek,  V.  I.,  in  outline  and  four  times  the  natural  size. 
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PLATE  X LI V.    • 

A8TBR08P0NDYLIC  VERTEBRA  (page  314). 

Figure  1.         The   centrum   from   the   Puntledge  River  referred  to  in 
the  text. 
From  a  drawing  by  Mr.  C.  Frank  Kin^. 

Heteroceras  elonoatum  (page  331). 

Figure  2.  The  spiral  and  closely  coiled  portion  of  a  sinistral  specimen 
from  Hornby  Island. 

Hamites  OBSTRiCTUb  (page  334). 

Figure  3.  Side  view  of  the  best  specimen  that  the  writer  has  seen, 
from  Hornb}  Island. 

From  a  drawing  by  Mr.  F.  E.*Calderon. 

DiPLOMOCERAS  NOTABiLE  (page  335). 

Figure  4.  Side  view  of  the  specimen  described,  from  Hornby  Island, 
seven  twelfths  the  natural  size.  The  sutural  lines  are 
exposed  on  the  other  side  and  are  best  seen  at  a. 

"      4  a.     Outline  of  transverse  section  of  the  same,  also  seven  twelfths 
the  natural  size. 

"      4  6.      Sutural  line  of  the  same,  as  far  as  it  can  be  ascertained,  of 
the  natural  size. 
From  a  drawing  by  Mr.  C.  Frank  King. 

TROCHACTiEON  SBMIC0STATU8   (page  354). 

Figure  5.  Dorsal  view  of  a  specimen  from  Nanaimo,  four  times 
the  natural  size. 

Bela  cretacea  (page  355). 

Figure  6.  Dorsal  v  ew  of  one  of  the  specimens  from  Hornby  Island, 
twice  the  natural  size. 

Mesostoha  Sucienbb  (page  359). 

Figure  7.  Fart  of  a  specimen  from  the  Sucia  Islands,  collected  by  Dr. 
Newcombe,  with  the  aperture  well  preserved. 
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/'LATE  XL  v. 

ANIHOrERAS  SrilCOMPHESSLM  (pago  338). 

Figure  1.         Side  view  of  a  specimen   from   the    Puntledge  River,  lu-ai 
Comox,  V.I. 
"       1  a.      Outline  of  a  transverse  section  of  the  utraighter  part  of  th' 

same,  u  little  beliind  tlie  inidlength  of  the  specimen. 
*'       1  /a      Outline  of  a  similar  section,  near  the  anterior  ond  of  flj' 
Bpecimeii. 
AH  from  drawings  by  Mr.  C  Frank  King. 

Capilus  corkl'oatls  (paj^e  364). 

A  specimen  from  the  Puntledge  River,  as  seen  from  aboM 
Side  view  of  the  same,  in  outline. 

Lysis  Suciensis  (page  367). 
3.         Apertural  view  of  an  adult  specimen  of  this  species,  from 
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the  Sucia  Islands,  collected  by  Dr.  Newcombe. 
Lysis  Suciensis,  var.  carixikehus  (page  367). 

Dorsal  view  of  a  specimen  of  this  variety,  from  Brennun 
Creek,  V.  I.,  with  two  short  spinous  processes  on  the 
outer  lip,  presented  by  Rev.  G.  VV.  Taylori  , 

Solariella  (radiatula  1  var.)  occidentalis  (page  368). 

5  Dorsal    view    of  a    specimen   from    Brennan   Creek,  V.I. , 

presented  by  Rev.  G.  VV.  Taylor,  twice  the  natural  size. 
Basal  view  of  the  same. 

Phaneta  C?)  decorata  (page  369). 

Basal  view  of  a  specimen  of  this  species,  from  th3  Nanaimo 

mines,  V.I.,  twice  the  natural  size. 
Dorsal  view  of  the  same,   in  outline,  shewing  the  obtuse 

apex  and  peripheral  keel. 
Another  specimen  from  the  same  locality,  and  as  seen  from 

above.     Twice  the  natural  size. 

Helcion  tenuicostatus  (page  371). 

A  specimen  from   Extension  mine,  as  seen  from  above  and 

twice  the  natural  size. 
Side  view  of  the  same,  in  outline,  shewing  the  irregular. 

depressed  conical  form. 

Gasteropod,  Genus  and  species  uncertain  (page  371). 

One  of  the  specimens  from  the  roof  of  the  coal  at  the 
Nanaimo  mines. 

Martesia  (?)  parvula  (page  372). 

Right  valve  of  a  specimen  of  this  species,  from  Extension 
mine,  and  twice  the  natural  size. 

Anatina  subcylindracea  (page  374). 

Side  view  of  the  most  perfect  specimen  collected,  from 
Brennan  Creek,  V,I.,  shewing  the  left  valve. 
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PLATE  XLVI. 

PAcnvDiscuH  Otacodenhih  (page  340). 

Figure  1.         Side  view  of  the  specimen  from  Hornby  Island,  preient<-d 
by  Mr.  hobbins. 

CuspiDARiA  HuciRKBiH  (page  376). 

Figure  2.         The  right  valve  of  this  speciea  from  the  Sucia  Islands,  as 
described  in  the  text,  but  twice  the  natural  size. 

Tbllina  NANAIM0EN6I8  (page  376). 

Figure  3.         Side  view  of  the  type  of  this  species,  from  the  Nanaimo 
River,  V.  I.,  and  shewing  the  right  valve. 

NucuLA  H0RNBYEN8I8  (page  388). 

Figure  4.         Side  view  of  an  apparently  adult  shell  of  this  species,  from 
Hornby  Island,  and  twice  the  natural  size. 
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PLATE  XLVII. 


Fachyuiscus  Neevesii  (page  342). 

Figure  1.         Side  view  of  the  type  of  this  species,  from  James  Island, 
nine  twelfths  the  natural  size. 


)       ! 


YoLDiA  DiMiNUTivA  (page  390). 


\ 


Figure  2.         The  left  valve  from  Nanaimo  upon  which  this  species  is 
based,  four  times  the  natural  size. 
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Figure's. 


Figure  4. 


Pectunculus  Veatchii  (page  391). 

Side  view  of  an  adult  specimen  of  this  shell,  from  Blunden 
Point,  V.  I.,  collected  by  Mr.  James  Richardson  in  1872. 

Portion  of  the  surface  markings  of  a  specimen  from  Texada 
Island,  four  times  the  natural  size,  and  shewing  the 
minute  cancellation  of  the  fxterior. 
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PLATE  XL  VriL 


Pachydiscus  (Haradai  ?  VAR.)  PERPLicATUs  (page  346). 


Figure  1. 


Figure  2. 


Figure  3. 


Side  view  of  the  only  specimea  that  the  writer  has  seen, 
from  the  Puntledge  or  Comox  River,  Y.  I.,  nine  tirolfths 
the  natural  size.  The  only  place  where  any  part  of  the 
siphonal  region  is  preaervtod  is  at  a  (not  A), 

MoDiOLA  SisKiYouENSis  (page  394). 

Left  valve  of  a  small  Modida  that  is  thought  to  be  referable 
to  this  species,  .'rom  Brennan  Creek,  V,  I.  Twice  the 
natural  size. 


LiTHODOMus  NiTiDUS  (page  395). 

Side  view  of  a  specimen  from  the  Nanaimo  mines,  shewing 
the  right  valve,  and  twice  the  natural  size. 
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PLATE  XLIX.  ^ 

Paciiyuiscus  HiNODATUS  (page  ;{47). 

Figure  1.  Side  view  of  the  specimen  from  the  Comox  River  collected 
by  Mr.  Harvey. 

Figure  1  a.  Peripheral  view  of  a  portion  of  the  same,  near  the  aperture, 
to  shew  the  double  row  of  nodes  apparently  characteristic 
of  this  species. 
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PLATE  L. 


Pachydiscus  MULTI8ULCATU8  (page  349). 

Figure  1. — Side  view  of  the  type  of  this  species,  from  North  West  B»y, 
V.  I.,  nine  twelfths  the  natural  size. 
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Helcion  r.iofNTEUs?  var.   VANCOUVEREN8I8  (page  370). 

Figure  1.         Hp{"  Imrtn  from  the  Nanaimo  River,  V.  I.,  aa  viewed  from 
above. 


Lima  Suciensis  (page  399). 

.Figure  2.         Side  view  of  a  left  valve  of  a  specimen  of  this  species,  from 
the  8ucia  Islands.     Twice  the  natural  size. 


Rhynchonella  Suciensis  (page  402). 

Figure  3.  The  largest  specimen  that  the  writer  has  seen,  from  the 
Sucia  Islands. 

Figure  3  a.  Front  view  of  the  same,  to  shew  the  amount  of  convexity 
of  the  closed  valves,  and  the  absence  of  a  distinct  mesial 
fold  and  sinus. 

Figure  4.  Portion  of  the  ventral  valve  of  another  specimen,  from  the 
same  locality,  shewing  the  "  narrow,  prominent,  acute 
raised  ribs,"  supposed  to  be  characteristic  of  this  species. 

Terebratklla  Harteyi  (page  (403). 

Figure  5.         A  ventral  valve,  from  Extension  mine,  Nanaimo,  V.  I. 
Figure  6.         A  dorsal  valve,  from  Texada  Island. 

KiNQENA   OCCIDENTALIS   (page   404). 

Figure  7.  Dorsal  view  of  the  specimen  from  the  Trent  River,  V.  I., 
described  in  the  text. 

Figure  7  a.  Profile  view  of  the  same,  to  shew  the  proportionate  con- 
vexity of  the  closed  valves. 
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